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LETTER  OF  TRANSMITTAL 


STATE  OF  ILLINOIS 


DEPARTMENT  OF  MINES  AND  MINERALS 

SPRINGFIELD,  ILLINOIS 
May  I,  1987 


To  His  Excellency,  JAMES  THOMPSON,  Governor 
State  of  Illinois,  Springfield 


Sir:  In  compliance  with  the  Illinois  Revised  Statutes,  I  am 
submitting  herewith  the  Annual  Report  of  the  Illinois  Depart- 
ment of  Mines  and  Minerals  for  the  year  1986. 

This  report  includes  production,  employment,  and  non- 
fatal accident  figures  for  underground  and  surface  mines; 
and,  also,  the  annual  report  of  the  Division  of  Land  Reclama- 
t  ion. 


Respectfully  submitted, 
RICHARD  SHOCKLEY,  Director 
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DEPARTMENT  OF  MINES  AND  MINERALS 

aicharcl   iiliockloy,    Director 
Phone:     217-782-6791 
Springfield,    Illinois 

HUCK  HUCKABY,   Assistant  Director 
Phone:     217   782-6791 
Springfield,    Illinois 

KIM  UNDERWOOD,   Assistant  Director 
Phone:     217   782   6791 
Springfield,    Illinois 

MINING  BOARD 

RICHAUn   SHOCKLKY,    Executive   Officer.    701    Slrutton    31df;-,    --jrinKf leld 
Illinois  62706.  ,,   ,^     ,,,.      . 

EDNA  ROACH     Chief  Clerk,    520  So.    2nd  St.,    #1208,   Springfield,    Illinois. 

ROBERT  WEATHERFORD,    Secretary,   R.R.    #1,   Box  94,   Pinckney ville, 
Illinois. 

RICHARD  MOTTERSHAW,    1020  N.   Springfield  St. ,   Virden,    Illinois 

WILLIAM  S.   SMITH,    1400  Waverly,   Collinsville,    Illinois 

C.   B.   WILEY,    712  S.   McKinley,   Harrisburg,    Illinois 

CHARLES  F.   GREER,    1001  Lincoln  St.,    Eldorado,    Illinois 

JOHN  BOWEN,    1702  E.   Elm,   West  Frankfort,    Illinois 

MINERS'  EXAMINING  BOARD 

JAMES  STEWART,    President,    R.R.    #4,   Benton,    Illinois 
BYRON  C.   BEARD,.  Secretary,   Route  2,   Benton,    Illinois 
COERCE  COSSETT;    1411  E.  Oak  St.,  West  Frankfort,    Illinois 
PAUL  EMERY,    230  S.   Marshall  St.,   Harrisburg,    Illinois 

GENERAL  OFFICE 

Adm     Asst.-     EDNA  ROACH,    520  So.    2nd  St.  ,    #1208,   Springfield,    62701. 
Chief  Clerk:     ART  RICE,    6425  Cherylwood  Dr..    #2,   Springfield,    62707. 
Accountant:     ADELE  FUCHS,    3305  South  Park,    #2,   Springfield,    62704. 
Pers     Tech.       JANE  KOHORST,    3032  Thayer  Ave. ,    Springfield  62704. 
Clerk  Typist:     ELLEN  WATKINS,    4248  So.    2nd,   Springfield,    62703. 
Adm.   Asst.:     ANN  VAUGHN,    305  Middleburg  Dr.,   Sherman,    62684. 
Sec.    II:     MARY  BAUER,    R.R.    #2,    Benton  62812. 

MINE  RESCUE  STATIONS 

SUPERINTENDENTS,   ASSISTANTS  AND  STATION  ADDRESSES 

Benton  -  JARRET  ROTRAMEL,   503  E.  Main  Street 

Coulterville  -  ENOS  HAWKINS,    4th  Street 

DuQuoin  —  DARREL  GEORGE,    512  N.  Hickory 

Eldorado  -  JAMES  DEVILLEZ,    1519  Locust 

Elizabethtown  -  LOUIS  ENGLISH,   First  Street 

Springfield  -  ROBERT  DAUTEL,   SR.,    609  Princeton 

ASSISTANT  SUPERINTENDENTS 

Renlon  -  ROBERT  COCKRUM,   404  S.  Poplar,  Sesser 

Coulterville  -  PHILIP  PFLASTERER,   Gen.   Del.,   Tilden 
DuQuoln  ~  ROBERT  KELLER,   Box  66,   Tamaroa 

Eldorado  "  LARRY  BOWERS,   Box  29,   Harrisburg 

Elizabethtown  -  ARCHIE  CORNELL,    R.R.    #1,    Elizabethtown 
Springfield  "  PAULMELVIN,    405  Oaklawn,   West  Frankfort 

METAL  MINE  INSPECTOR 
FRANK  GOLDEN,    R.R.    #1,   Herod,    Illinois  62947 


LIST  OF  STATE  MINE   INSPECTORS  AND  COUNTIES 
COMPRISING  THEIR  RESPECTIVE  DISTRICTS 

ROBERT  PATE,    State- Inspectoral- Large,    R.R.    2,    Box    339C,    Harrisburcj 

629t6,    Saline,   Williamson,   Jefferson,   Perry  and  Randolph. 
THOMAS  PINNELL,    State-lnspector-at-Large,    Box   73,    Farmersville 

62533,   Christian  and  Montgomery. 
THOMAS  ALLAN,    515  E.   Walnut,   Gillespie,    62033. 
JOHN  ANDERSON,    62  Woodland,   Sunset  Lake,   Girard,    62640,   Macoupin 

and  Douglas. 
WILLIAM  CROSS,    Box    321,   Coulterville,    62237,   Perry,   Randolph  and 

Washington. 
WILLARD  DAME,    Box   361,    Sesser,    62884,    Franklin,   Williamson,    Perry  and 

Randolph. 
WILBUR  FRANKLIN,    Box   55,    Tilden,    62292,    Randolph,   St.    Clair  and  Perry. 
ROY  GREER,    R.R.    #4,    Harrisburg,    62946,    Saline,   Wabash  and  White. 
JOHN  HAMMOND,    Box   109,    Rushville,    62681,   Fulton,  Schuyler,    Jo  Daviess 

McDonough  and  Adams. 
JAMES  HILL,    Box   216,   Calatia,    62935,   Wabash  and  Gallatin. 
DALE  JOHNSON,    Box    114,   Woodhull,    61490,    Fulton,    Peoria,    Lrxjan  and 

LaSalle. 
ROBERT  JONES,    110  W.  Capital,   Benton,   62812. 
BERNARD  MARTIN,    616  N.   Silver,   Taylorville,    62568,   Macoupin  and 

Clinton. 
ROBERT  MELVIN,    R.R.    #1,   West  Frankfort,    62896,   Franklin  and  Williamson. 
JAMES  MOONEYHAM,    R.R.    #1,    Box  420,    West  Frankfort,    62896,    Franklin 

and  Perry. 
LEROY  ROBINSON,    R.R.    #1,    Box   289,   Carterville,    62918,    Jackson,    Jefferson 

and  Williamson. 
HARRISON  SILEVEN,   609  N.  Adams  St.,  West  Frankfort,   62896,   Franklin 

and  Hamilton. 
ROBERT  WALKER,    305  E.   Raymond  Street,   Harrisburg,    62946,    Saline  and 

Gallatin. 
FRANK  GOLDEN,    R.R.    #1,   Herod,    62947,    Hardin,   Pope,    Madison,   Monroe, 

Randolph,  Alexander  and  Williamson. 


MINE  SAFETY  TRAINING  SECTION 

COORDINATOR-INSTRUCTOR:     Arthur  Joe  Williams,    715  Susan  Esther, 
Benton,    62812. 


EMERGENCY  MEDICAL  TRAINING  SECTION 

COORDINATOR;     Charles  Loftis,    1 16  Lakeshore  Drive,   Carterville, 
62918. 


EXPLOSIVE   INSPECTION  SERVICE 
BENTON,    ILLINOIS 

Paul   Davis,    1815  N.    State  St.,   Eldorado,    62930. 

Lester  W.  Glynn,    58  Second  St.,    LaSalle,    61301. 

Donald  Hafliger,    421  E.   Esther,   Taylorville,    62S68. 
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I.     GENERAL 
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No.                Name  of  Operator  Count) 

1  Ace  Diggin,  Inc.,  Ace  Mine  Williamson  C. 

2  A  &  F  Coal  Company,  Arclar  Mine  Gallatin  Ha 

3  Araax  Coal  Company,  Delta 

4  Amax  Coal  Company,  Harco  Salini'  Harrisbi 

5  Ainax  Coal  Company,  Wabash  Wabash  Kccnsb 

6  Arch  of  Illinois,  Inc.,  Captain  Perry  Percy 

7  Arch  of  Illinois,  Inc.,  Horse  Creek 

8  Black  Beauty  Coal  Co.,  Cedar  Creek 

9  Carter  Coal  Corporation,  Kathleen  Mine  Perry  Cm 

10  Consolidation  Coal  Co.,  Burning  Star  *2  Perry  Dui?! 

11  Consolidation  Coal  Co.,  Burning  Star  ff4 

12  Consolidation  Coal  Co.,  Burning  Star  J5 

13  Consolidation  Coal  Co.,  Rend  Lake 

14  Consolidation  Coal  Co.,  Wheeler  CrcM'k 

15  Equality  Mijiing  Company,  #1 

16  Freeman  United  Coal  Mining  Co.,  Crown  II  Maioupin 

17  Freeman  United  Coal  Mining  Co.,  Orient  #4  Williams,- 

18  Freeman  United  Coal  Mining  Co.,  Orient  (b  Jefferson 

19  Freeman  United  Coal  Mining  Co.,  Fidelity  #11  Perry 

20  Freeman  United  Coal  Mining  Co.,  Industry  McDonongli 

21  Freeman  United  Coal  Mining  Co.,  Crown  til  Macoupinr 

22  Jader  Fuel  Company,  Inc.,  Jader  #4  Gal  It  in 

23  Kenellis  Energies,  Inc.,  Brushy  Creek  Saline 

24  Kerr-McGce  Coal  Corp.,  Galatia  Mine  Saline 

25  Midland  Coal  Company,  Rapatee  Fulton 

26  Monterey  Coal  Company,  #1  Macoupin 

27  Monterey  Coal  Company,  #2  Clinton 

28  Old  Ben  Coal  Company,  #21  Franklin 

29  Old  Ben  Coal  Company,  #24  Franklin 

30  Old  Ben  Coal  Company,  #25  Franklin 

31  Old  Ben  Coal  Company,  #26  Franklin  Sesser 

32  Peabody  Coal  Company,  #10  Christian  Pawnee 

33  Peabody  Coal  Company,  Baldwin  #1  Randolph  Mariss 

34  Peabody  Coal  Company,  Eagle  #2  Gallalin  Shawne 

35  Peabody  Coal  Company,  Marissa  Washingtiin  Mariss 

36  Peabody  Coal  Company,  River  King  #3  St.  Clair  New  Al 

37  Peabody  Coal  Company,  River  King  #6  Randolpli  Mai  lis 
3«  Peabody  Coal  Company,  Riv.-r  King  U/C  #1  St.  Clair           l-ie.-hn 

39  Peabody  Coal  Company,  Will  Scarlet  Saline  Sionef 

40  Pipestone  Creek  Mng . ,  Co.,  Denmark 


Sahara  Coal  Company,  #6 

42  Sahara  Coal  Company,  #7 

43  Sahara  Coal  Company,  #21 

44  J.  J.  Track  Mining  Co.,  Broun  Bi 

45  Turris  Coal  Company,  Elkhart 

46  White  County  Coal  Corp.,  Pattiki 

47  Williamson  Coal  Company,  #2 

48  Zeigler  Coal  Company,  #5 

49  Zeigler  Coal  Company,  Murdock 

50  Zeigler  Coal  Company,  #11 

51  Zeigler  Coal  Company,  Spartan 
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jy 

Wi  lllim.; 

T. 

Triylor 

1951    Barrett    Court,    Henderson   KY      42420 

/.o 

1'. 

Snlliv/.lM 

G. 

Peacock 

200   N.    Broadway,    St.    Louis,    MO      63102 

/.I 

w. 

c. 

Gri  ff  Itlis 

D. 

Dallas 

Three    1st    Nat.    Plaza,    Suite    3050,    Chicago,    IL 
60602 

/.2 

w. 

I,„r.,s 

Three    1st    Nat.    Plaza,    Suite    3050,    Chicago,    IL 
60602 

.'.1 

w. 

'■'"■■"' 

J. 

r.M  I 

D. 

Pankey 

Three    1st    Nat.    Plaza,    Suite    3050,    Chicago,    IL 
60602 

/,/, 

I_ 

11  town 

.1. 

11  r  own 

J. 

Brown 

P.O.    Box   #288,    Harrisburg,    IL     62946 

/, ., 

r. 

Wi   I'.OM 

T. 

Wi  I  son 

T. 

Wilson 

P.O.    Box    21 ,    Elkhart,    IL     62634 

U  1 

w. 

Kliy 
I'.ic  .• 

I). 

Wool  IMI 

D. 

Merrill 

P.O.    Box    645,    Tulsa,    OK    74101 
P.O.    Box   458,   Cambria,    IL  62915 

/|M 

I). 

M,  R.'.ikin 

K. 

,1/ickson 

311    Salpm    Place,    Fairview   Hts.,    IL   62208 

/,'! 

K. 

Knn.M' 

R. 

Garppiil  pr 

HI    Salem    Place,    Kairview   Hts.,    11,   62208 

C.    H..i.|..|l„.r«c-r 

■    T. 

Koonci- 

331    Salem   Place,    Fa  i  rview   Ills  . ,    IL      62208 

■.1 

V . 

Cli.nnnpss 

M. 

S  ma  r  I 

331    Salem   Place,    Fairview   Hts.,     IL   62208 

I  GKNERAL  -  TABLE  2 
GENERAL  STATEMENTS  WITH  COMPARATIVE  FIGURES 


13,549 

14,831 

14,80  3 

14,759 

14,950 

10,379 

11,386 

10,857 

10,514 

10,554 

3,170 

3,445 

3,946 

4,245 

4  ,  396 

COUNTIES  AND  MINES 

No.  of  Counties  Producing  Coal  21  21  22  23  22 

Number  of  Mines  Operated  51  52  52  54  61 

Number  of  Uaderground  Mines  31  32  31  31  33 

Number  of  Surface  Mines  20  20  21  23  28 

OUTPUT  OF  TONS 

All  Mines  63,233,302  60,477,256  65,289,191  58,373,580  61,428,170 

Underground  Mines  40,931,624  38,648,623  39,945,487  33,370,383  35,683,871 

Surface  Mines  22,301,678  21,828,633  25,343,704  25,003,197  25,744,299 


All  Mines 
Underground  Mines 
Surface  Mines 

DISPOSITION  OF  TONNAGE 

Via  Railroad  48,125,328  44,016,187  51,145,961  39,838,997  43,685,833 
Via  Barge  or  Rail/Barge 

Combination  5,772,410  8,867,239  4,579,844  9,004,751  5,677,129 

Local  Trade  and  Via  Truck  13,331,084  7,700,515  9,189,465  8,490,655  10,561,067 

EXPLOSIVES-POUNDS 

AN/FO  74,746,758  75,027,204  101,022,594  103,652,544  103,511,576 

Watergel/SIurry  11,063,981  12,068,071  5,201,175  2,137,154  2,044,550 

Dynamite/Primers  484,122  525,401  649,941  577,680  762,439 

Perraissibles  6,235,763  5,691,590  59,662  66,860  161,275 

CASUALTY 

Number  of  Fatal  Accidents  8  2  4  4  7 

Number  of  Non-Fatal  Accidents  908       1,210       1,115       1,214       1,577 


NEW    MINES    OPENED    -    -       1986 


MINE 

INDEX 

NUMBKk 

OPERATOR 

COUNTY 

MONTH 

MINE 

OPENED 

l,-2Hl 
S-38 

Am. IX    <:> 
Ari'li   iif 

,■1    (:..nip..ny,    lliirco 
rllinols.     Inc.,    Horse  Creek 

Snl ine 

Perry 

November 
September 

■ENED    DURING     H 


MINE 

INDEX 

NUMBER 


I.-280 
L-13/. 
S-60 
S-2i 


NAME    OF    OPERATOR 
WHEN    MINE    SUSPENDED 
OPERATIONS 

MONTH    &    YEAR 
OK    LAST 
OPERATION 

COUNTY 

NAME    OF 
OPERATOR 
WHEN    MINE 

MONTH 

RE- 
OPENED 

Aie   l)li;c.l".     In.-.,    #1 

9/85 

Will inmson 

(same) 

M.iy 

Equ.Tl  lly    Mlniri)-,   Co.  ,    II  \ 

9/85 

Saline 

(same) 

.lannarv 

Kenel  lis    Kneri'.ies,     Ine.    lin 

shy 

Crk. 

11/H5 

Saline 

(same) 

August 

Pen  hilly  Co.il    Co.    River    KIni 

lie 

9/85 

Randolph 

(same) 

.lanuarv 

MINES    ABANDONED    DURING   1986       SllUWlNt; 
MONTH    OF    LAST    OPERATION 


MINE 

INDEX 

NUMBEf 


S-J7 
S-94 


O.irLcr   Ci>al    CorpornL  ion  ,    K.iLlilc'i'n 
I'enbody   Coal   Company,    Rtvur   KlnK   *J 


MINES     SUSPENDING    OPERATIONS    DURING     \WG      SHOWING 
MONTH    OF    LAST    OPERATION 


MINE 
INDEX 
NUMBER 


7.ci(;KT   Coal   Company,    //5 


NAME    CHANGES    DURING     1986 


MINE 

INDEX 

NUMBER 

FORMER    NAME    OF    COMPANY 

COUNTY 

PRESENT    NAME    OF 
COMPANY 

MONTH 

NAME 

CHANi.EI) 

S-35 
S-5 
S-l 

Amax  Coal   Company,    Leahy 
Inland    Steel   Coal   Company   III 
Inland    Sloi-I    Coal    Company,    112 

I'crry 

U'fferson 

Hamilton 

I'Ipi-stnn*'   Cri'.'U    Mini  IV, 
Company,    IH'nmark 
Consol  Mat  ion   Coal 
Company,    liiiul    Laku 
CoMHol  Id  It  Ion    Coal 
Company,    WIu'i'Ut    Crock 

Maicli 
Novc'UiUlt 

NnviinlilT 

17 


II     Production 


:i  PRODUCTION  -  TABLE  3 


AVERAGE  MAN-DAY  VRODUCTION  -- 
I.  MINKS 


Reports 
Tabulate 


Mail- 
Days 


CHRISTIAN 

Underground  Mines    I 

Surface  Mines 
Cl-tNTON 

Underground  Mines    1 

Surface  Mines 
DOUGLAS 

Underground  Mines    2 

Surface  Mines 
FRANKLIN 

Undergr..und  Mines    h 

Surface  Mines 
FULTON 

Underground  Mines 

Surface  Mines        1 
GALLATIN 

Underground  Mines    2 

Surface  Mines         1 
HAMILTf)N 

Underground  Mines    1 

Surface  Mines 
JACKSON 

Underground  Mines 

Surface  Mines        1 
JEFFERSON 

Underground  Mines    2 

Surface  Mines 
LOGAN 

Underground  Mines    I 

Surface  Mines 

Mcdonough 

Underground  Mines 
Surface  Mines        1 

MACOUPIN 

Underground  Mines    3 
Surface  Mines 

PERRY 

Underground  Mines    1 
Surface  Mines        6 

RANDOLPH 

Underground  Mines    3 
Surface  Mines         1 

ST.  CLAIR 

Underground  Mines    1 
Surfaci-  Mines        1 

SALINE 

Underground  Mines    5 
Surface  Mines        4 

SCHUYLER 

Underground  Mines 
Surface  Mines        I 

WABASH 

Underground  Mines    1 
Surface  Mines 

WASHINGTON 

Surface  Mines 
WHITE 

Underground  Mines    1 

Surface  Mines 
WILLIAMSON 

Underground  Mines    1 

Surface  Mines        3 


155,296 

3.32  1  ,59  1 

21  .39 

-0- 

-0- 

- 

71  ,108 

950,2  10 

13.36 

-0- 

-0- 

/)()8,f)29 

8,1)!  i,3l  5 

19.66 

-0- 

-0- 

- 

-0- 

-0- 

34,401 

595,952 

17.32 

115,762 

1  ,190,002 

10.28 

15,019 

4  14  ,723 

27.61 

94,367 

1  ,08  7 ,680 

11  .53 

-0- 

-0- 

- 

-0- 

-0- 

_ 

112,235 

2,3/1  ,980 

21  .13 

250,734 

3,48/  ,8  12 

13.91 

-0- 

-0- 

- 

73,473 

904,967 

12.31 

-0- 

-0- 

- 

-0- 

-0- 

. 

27,266 

480,4  50 

17.62 

253,743 

4,097,045 

16.15 

-0- 

-0- 

- 

13.103 

242,198 

18.48 

550,572 

13. 27/, 79/ 

24.12 

227,202 

3, 998,  ()  54 

1  / .  60 

52,585 

1  ,02(),:?00 

19.40 

76,27/ 

1  ,25/ ,468 

16.48 

1,666 

It2  ,  100 

25.2/ 

210,896 

2, 90;',  752 

13.76 

110,901 

1,70  1,9/8 

15.36 

-0- 

-0- 

42,063 

68  5,044 

16.28 

204,209 

2,892,505 

14.16 

-0- 

-0- 

- 

64,724 

1  ,423,700 

22.00 

-0- 

-0- 

944,869  11.09 

1.709,454  23.77 
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ri    PHODUCTION    --   TABI.F.    7    —   TONS    OF    COM,    PRODUCED,    AVERAGE    DAYS    WORKED, 

NIIMBKK    OF    MINES    OPERATED,    AND    NUMBER    OF    EMPLOYEES    IN    ALL    SHIPPING  MINES, 

WITH    PEHCKNTACKS    BY    YEARS    FROM    1920-1968*.    ALL    MINES    —    1969-1986 
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1                   1 
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1                 1 
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1  8',, 0371 

9,!1 

JK9 

1  92,0801 

922 

3')Z 

1  83,6811 
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Strip  Mines 


1924 

1969    ti)    pr.. 
i.'s    will  oh    we 


72.409 
78,339 
61  ,-'.06 
7  3,410 
70,324 

100,012 
67,836 
44,926 
54,284 
59,075 
51  ,996 
43,073 
31  ,402 
35,390 
38,655 
41  ,410 
47,285 
48,062 
38,442 
42,994 
4  6,071 
51  .033 
61  ,124 
68.971 
73,958 
70,32  2 
60,932 
64,612 
62,494 
44,772 
54,356 
52,595 
43,274 
4  3,84  7 
40,017 
4  3,880 
4  5,548 
44,532 
41,856 
43,515 
43,703 
42,825 
45,262 
48,375 
51  ,888 
55,452 
59,261 
60,488 
57,670 
W>  ,832 
64  ,884 
58,415 
65 , 52  1 
61  ,548 
58,07  2 
59,539 
58,136 
53,880 
48,744 
59,538 
62,54  2 
51  ,798 
61,428 
58,373 
65,289 
60.47  7 
63,233 

PI    31. 


,610| 
,0821 
,09  31 
,8371 
,3631 
,2991 
,441| 
,4331 
,1841 
,9951 


I  1 

I  Mines! 
I 


I  Av'rgel 
I     Dny 
Men  I  Workedl 


0581  15 

3991  17 

6771  20 

5271  26 

4141  28 

5871  30 

0761  30 

8591  25 

1071  26 

8061  27 

3191  30 

628|  28 

6211  26 

92  31  31 

3011  37 

78  51  36 

62  71  38 

4121  45 

6171  45 

9181  39 

098!  33 

400!  27 

3211  29 

8021  28 

7291  35 

9981  42 

214|  50 

9671  49 

7371  46 

3821  40 

9111  36 

9741  37 

5641  42 

467|  40 

,  1  301  39 

,9531  35 

,5211  32 

,6711  25 

,5841  14 

,  I03|  35 

,2  391  36 

,394|  33 

,670|  32 

,640|  32 

,0I9|  36 

,1441  39 

,4341  4  5 

,1491  43 

,  I27|  40 

,417|  35 

,6531  27 

,1701  28 

,5801  23 

,191!  21 

,2  561  20 

,3021  20 


2I7| 
2421 
4461 
412| 
6111 
1,1811 
1,2031 
1,1391 
1  ,1491 
1,5181 
1,5191 
1,5911 
1,7691 
1,890| 
2,0421 
2,3381 
2,8031 
3,1331 
2,8811 
2,8541 
2,8731 
3,1691 
3,4951 
3,431! 
3,7  30! 
3.481! 
3.479! 
3,7021 
4,0641 
4, 2481 
3,7291 
3,4291 
3,0661 
3,0761 
2,8891 
2,879! 
3,038! 
3,1541 
3,4021 
3.1851 
3, 1681 
3,1141 
2,9841 
3,0891 
3,0911 
3,05  31 
3,1431 
3,1291 
3.1731 
3 .  64  71 
3,429| 
3,4831 
3,3671 
3,61  51 
3,/49! 
4,09  71 
4,3  35! 
4,7  39! 
5,2411 
5,2991 
5,065! 
4,7971 
4,3961 
4,245! 
3,946! 
3,445! 
3,1701 


180 
155 
264 
176 
138 
206 
176 
181 
164 
163 
131 
134 
148 
141 
152 
153 
170 
176 
175 
209 
212 
204 
198 
166 
208 
172 
120 
151 
191 
175 
168 
168 
170 
157 
150 
141 
152 
167 
181 
183 
177 
186 
173 
195 
210 


\ Percentage    of 
I        Strip   Mines 


Tons        1 
Produced   1  Mines! 


367 
437 
533 
895 
1,184 
4,722 
3,482 
2,756 
4,113 
5,250 
6,220 
6,576 
6,628 
5,599 
6,008 
7,088 
8,873 
11,176 
10,058 
11,295 
12,024 
13,367 
15,937 
15,484 
17,108 
16,203 
14,302 
17,827 
16,758 
12,835 
16,459 
17,289 
15,340 
15,495 
15,388 
17,535 
18,041 
18,439 
19,318 
20,532 
20,946 
20,999 
22,482 
25,194 
27,863 
30,714 
33,726 
34,794 
34,142 
34,659 
33,268 
28,961 
33,805 
28,971 
26,968 
27,658 
27,224 
24,291 
23,854 
26,856 
27,573 
22,563 
25,744 
2  5,003 
25,343 
21,828 
22,301 


,009! 

,0061 

,92  31 

,608! 

,2881 

,597! 

,6111 

,4101 

,9081 

,501! 

,336!     8.111 

,677!     8.921 

,228!   10.501 

,006!   12.58, 


0.081 
0.081 
1.421 
1.601 
3.251 
7.061 
6.561 
6.221 
6.801 
8.501 


,2181 
,104! 
.299! 
,0741 
,9991 
,5471 
,635! 


5.121 
5.38 
7.04 
7.851 
6.77 
7.80 
8.7 


,0891  20.9 
,681!  20.5 
,712!  18.0 
,5281  19.7 
,7631  23.2 
,7391  22.7 
,3391  22. 
,306!  28.1 
,9801  28.6 
,126!  26.1 
,9321  24.3 
,9891  24.3 
,734!  29.9 
,0781  32.2 
,6301  41.2 
,6031  47.7 
,200!  54.3 
,772!  57.6 
,528!  55.4 
,982!  51.3 
,8591  53.7 
,457!  57.8 
,264!  65.7 
,9661  58.8 
,714!  61.9 
,863!  62.5 
,177!  61.5 
,920!  52.1 
,957!  54.8 
,53  31  54.7 
,313!  57.1 
,599!  55.9 
,317!  57.1 
,528!  58.2 
,936!  63.2 
,448!  62.9 
,457!  64.3 
,5681  60.6 
,987!  56.3 
,744!  53.0 
,1501  46.6 
,2991  45.9 
,197!  42.6 
,704!  40.4 
,633!  38.5 
,6781  39.2 


0.25 
0.26 
0.48 
0.42 
0.64 
1.52 
1.64 
1.54 
1.88 
2.77 
2.97 
3.38 
4.00 
4.65 
4.99 
5.77 
7.00 
8.12 
8.17 
8.63 
9.6 
10.4 
11.8 
11.9 
12.8 
12.3 
11.7 
12.5 
13.6 
14.9 
13.2 
12.7 
14.1 
17.8 
18.8 
23.2 
25.6 
27.2 
33.0 
31.8 
32.4 
37.7 
37.8 
38.6 
37.6 
37.5 
37.9 
38.8 
37.1 
38.0 
33.6 
32.9 
32.9 
31.7 
30.1 
30.0 
29.4 
29.4 
29.3 
28.6 
27.7 
26.4 
29.4 
28.8 
26.7 
23.2 
23.3 


Tons 


0.57 
0.56 
0.87 
1.22 
1.68 
4.72 
5.13 
6.14 
7.58 
8.89 
11.96 
15.27 
21.11 
15.82 
15.54 
17.72 
18.16 
23.25 
26.16 
26.27 
26.1 
26.1 
26.1 
22.0 
23.1 
22.0 
23.5 
27.4 
26.8 
28.6 
30.3 
32.9 
35.5 
35.3 
38.5 
40.0 
39.6 
41.4 
46.1 
47.2 
47.9 


49.0 
49.7 
52.1 
53.7 
55.4 
56.9 
57.5 
59.2 
53.5 
51.3 
49.6 
51.6 
47.1 
46.4 
46.5 
46.8 
45.1 
48.9 
45.1 
44.1 
43.6 
41.9 
42.8 
38.8 
36.1 
35.2 


925. 


'nt    not    compar,-] 
t    not    reported 


i\\    those    for    prior    years    as    they 
■  sly    in    this    table. 
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1  LOGAN    COUNTY                                     1                    1 
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1            Elkhar:                                     ;                   I  Elkhart             1     30 
1                                                                ill 

S-1        !       Freeraan   U-,i:ed    Coal   Mng.   1                   i                              '■ 

i             Companv,    Industry               i                    ,   Ir.djs:rv           .      22 
1                           ■                                         '■                   ' 

Name    or!     Post    Office 

Number!          Address 
of  Minel          of   Mine 
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1  GALLATIN    COUNTY 
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Mine             ;  Tons    Used   i                              Days    of   ,     Blasting  !  Water    Cel/i  Dynaraite/1  Permiss-,                              1  Mining!                 i                           1  Tons   Mined 

Index          1  At   Mine    ori        Total           Active     1     Caps    or     1        Slurry     1     Primers  1  ibles        1          AN/FO       1  Mach-  1                1  Tons   Mined]     In   Strip 

Nuober        1  Stockpiled!  Employees   Operation!  Detonators!        Pounds     1     Pounds     1     Pounds  1          Pounds     1  ines     1  Airdoxl  By   Machine)          Mines 

1                     1                   !                   1                    1                     111                      111                    ! 

§ 

a! 

8 
1 

1  11  1  111  III  ! 
S-20            1            11,3361           371     '.            196     1                1                  1              1           '                    1       C-IO!     —       I     1,013,095! 

1                        111                        1                        111                          III                        1 

S-21             1              5,6351            271      '            263      1                1                   1              1            1                     — i          C-71     —       I      1,084,407! 

S-19            1            26,039!            462      '            225      1                —  1                   1              —  1            1                     — I          C-8|     —       !      1,999,543! 

1            43,010!        1,104      ;            684     1                1                   —1              —1            —1                     1        C-251     —        1     4,097,0451 

11:11111                1         1         1               1 

z 

3 

S-34            !         259,738!           695     :           256     1       191,430  1                  1       68,780  1           1     20,818,6251           H     -       1                  1     6,300,794 

S-38            1                  !            138      1              71      1            1,050  1         486,555!              840  I            1            504,464|            — I     —       |                   — H          446,629 

S-35            1                  1            215     I           281     1         31,4911     1,590,520!       22,103  1           !            933,541!           — !     —       |                  1     1,891,239 

S-37            1                   1                 7      i               70     1                1                   1              1            1                     1          C-3;     —       I          242,198! 

1                          111                         1                          111                            III                         1 
S-33            1            17,483!              96     !            266     I         25,300  1                  1              1120,000!       6,298,726!           --!     -       |                  1     1,730,121 

I                        111                        1                        111                          111                        1 
S-36           1           33,7741           275     i           233     1               1                  1     156,000  1           1       6,679,3371           -^     -       !                  — H     2,352,693 

1                        111                        1                        111                          1               1               1                        1 
S-14            I           41,860!            146     I           240     1         19,996!         161,020!         4,634!           1       1,491,0501           — i     ~       I                  1         556,321 

1          352,8551        1,572      1        1,417     1       269,267   I     2,238,095!     252,357   1120,000!     36,725,743!          C-31     —       I          242,198113,277,797 

I.I                  1                   1                    1                    1                   11                      III                    ! 

s-20            1                   -A            473     1            218     I                —  I                   -H              —  I            —1                     -H          C-8!     -        1      1,956,7611 
1                         III                         1                         III                            III                         1 

S-23            1                   1            201      1            227      1          25,000  1                   1          8,090  1     11,000!       2,630,5001            — I     —        1                   — H      1,020,200 

S-22            1                   !            230     i            248      1                —  1                   1              —1            1                     1          C-41     —        |          932,3141 

S-17            1                   1             191      !            249      1                1                   1              —1            1                     1          C-31     -        1      1,109,579! 

1                   —1        1,095      1            942      1          25,000  1                   1          8,090   1      11,000!       2,630,5001       C-151     —        1      3,998,654!     1,020,200 

1                         III                         1                          III                            111                         1 
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1  1  !  1  1  1  1  1  III  1 
S-94            1                   —1            ;              45     1                —1                   —1              —1            1                     —1          —1     —       1                   —\            42,100 

1  111  1  III  III  1 
S-97            1                   1            355     1            217     1                —1                   — H              —1            —  i                     — H          C-71     —        1      1,257,4681 

1                   — 1            355     1            262      1                —1                   —1              —1            —1                     — H          C-7i     —        j      1,257,4681            42,100 

1                          111                         1                          III                            111                         1 
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1                         1  Post  Office  1   1986    I           1           I  Tons  Shipped  !              | 
!                           1  Address  of  !   Total   1  Tons  Shipped!  Tons  Shipped!  Via  Rail/Barge!   Tons  Shipped  j  Tons  Sold  To 
Number!       Name  of  Operator       1  the  Mine   1  Production!  Via  Railroad!   Via  Barge  1  Combination  I    Via  Truck   I  Local  Trade 

1                      1          1        !          !          1           1            ! 

i 
§ 

1 

s 

L-280  !  Ace  Diggin.  Inc.  Ace  Mine    ICarterviUel     42.231!        !        !         1      42.231*   ! 

S-4   !  Amax  Coal  Co..  Delta         [Marion      !  1.577,217!   1,078,730!        1       66,450  I     496,697**  | 

S-99  !  Freeman  United  Coal  Mng.  Co.  !            I          1            I            j              |               | 

1   Orients                 !  Pittsburg   i    944,867!     696,589!    120,982  I         I     121,068    |       6,470 

L-259  1  Williamson  Coal  Co.,  #2      !  Cambria     !     90,006!        !        I         I      90,006    ! 

1   Total  5  Mines             !            I  2,654,321|   1,775,319  !    120,982  I       660450  1     750,002    I       6.470 
1                            1            1           !            1            1              1               1 

1                            1            1          1            1             1              1               1 

1                      1          1        1          1          1           1            ! 

j               .                1              1           1              1              1               1                 1 

Total  All  Mines          j           b ,233,302  j 48,125,328  j  1,807,293  [  3,965,117    1  10,574.729       2,756.355 
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■■■■42,231  — 
1,577,217 

90,006 
1,709,454 

O 
CM 

-H 



944,867 
944.867 

2_ 

i     !         !     !     1 
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'    '        u   '   i 
'Sm — r  o^  rJ  — 

<N                          CM 

1 
1 

1           6l 
74,746,7581     C-188 

1 

II              III 

3 

L-280         1                  !              12     1            118     1               1                  1              630 

S-4              1              1.7901           222     1           212     1         38,652  1     6,162,8151       45.840 
1                        1                      1                      1                        1                        1 

S-99            1                  i            331     1           222     |               1                  1 

L-259          1                  1              29     1           151     1           1.070  1                  1 

1              1,7901           594     1           703     |         39,722  1     6,162,8151       46,470 
1                        1                      1                      1                        1                        1 

1                  1                1                1                  1                  1 
1                  1                1                1                  1                  1 
1                  1                1                1                  1                  1 

1         660,7611     13,549     1     11,045     1  1,124,976  1  11 .063,9811    484,122 
1                        1                      1                      1                        1                        1 

a 

II    PRODUCTION    ~  TABLE    11 


RAILROADS    HANDLING    COAL 


Operators 


CHRISTIAN  COUNTY 

Peabody  Coal  Company,  #10 


CLINTON  COUNTY 

Monterey  Coal  Company,  #2 


DOUGLAS  COUNTY 

Zeigler  Coal  Company,  Murdock 


FRANKLIN  COUNTY 

Old  Ben  Coal  Co.,  y^21 


Old  Ben  Coal  Co.,  #24 


Old  Ben  Coal  Co.,  #25 
Old  Ben  Coal  Co.,  #26 


Total 


I  I 

I     Names  of  Railroads     I 


Tons 

Shipped  I 

Market 


1  r 

I  Chicago  &  Illinois  Midland  | 


I  Burlington  Northern 

I  Missouri  Pac  i  f ic 

I  Illinois  Central  Gulf 

I  Burlington  Northern 

I  Illinois  Central  Gulf 

I  Illinois  Central  Gulf 

I  Burlington  Northern 

I  Missouri  Pacific 

I  Illinois  Central  Gulf 

I 


JEFFERSON    COUNTY 

Freeman  United  Coal  Mining  Co.,  #6 

Consolidation  Coal  Co.,  Rend  Lake 
Total 


I  Illinois  Central  Gulf 

I  Missouri  Pac  i  fie 

I  Illinois  Central  Gulf 

I 


12, i: 

102,  U 
1  ,230,81 

527,7* 

978, 2^ 
2,738,3; 

547,8; 

112, 7{ 
1,713,2( 
7,963,4( 


FULTON  COUNTY 

Midland  Coal  Co.,  Rapatee 

1  Chicago  Northwestern 

1      15 

4: 

HAMILTON  COUNTY 

Consolidation  Coal  Co.,  Wheeler  Crk. 

1  Seaboard  System 

1     676 

3( 

JACKSON  COUNTY 

Consolidation  Coal  Co.,  BS  #5 

1  Missouri  Pacific 

1   2,283 

8i 

30, 3t 

968,81 

2,336,4{ 

3.335.7: 


MACOUPIN  COUNTY 

Freeman  United  Coal  Mining  Co.,  Crown 
Freeman  United  Coal  Mining  Co.,  Crown 
Monterey  Coal  Company,  #1 
Total 


II  I  Burlington  Northern 

III  I  Illinois  Central  Gulf 
I  Chicago  Northwestern 


1,000,11 
1,000,55 
l,966,i: 
3,966,7< 


45 


II  PRODUCTION 


TABLE  11 


RAILROADS  HANDLING  COAL  ~  1986 


Operators 


Names  of  Railroads 


I  Tons 

I  Shipped  to 

I  Market 

I 


PERRY   COUNTY 

Pipestone    Crk .    Mng . ,    Denmark 
Consolidation    Coal    Co.,    BS   #2 
Consolidation    Coal    Co.,    BS   #4 
Freeman   United    Coal   Mining   Co.,    #11 

Arch    of    IL,    Inc.,    Captain 

Total 


I 

I  Mi 
I  Mi 
I  Mi 
I  II 
I  Mi 
I  II 
I  Mi 


Hsouri  Pacific 

ssouri  Pacific 

ssouri  Pacific 

linois  Central   Gulf 

ssouri  Pacific 

linois  Central   Gulf 

ssouri  Pacific 


2,007,449 

1,434,565 

2,318,919 

81,326 

314,598 

2,031,065 

4,863,150 

13,051,072 


RANDOLPH   COUNTY 

Peabody   Coal    Co.,  Baldwin 

Peabody   Coal    Co.,  River   King   #6 

Zeigler    Coal    Co.,  #11 

Zeigler    Coal^Co.,  Spartan 
Total 


ST.    CLAIR   COUNTY 

Peabody   Coal    Co.,    River   King  U/G  #1 
Peabody   Coal    Co.,    River   King  #3 
Total 


I  PCCX 

I  KRPX 

I  PCCX 

I  Missouri   Pacific 

I  Missouri   Pacific 


I  Illinois   Central   Gulf 
I  Illinois    Central   Gulf 


1,141,457 
836,204 
1,020,200 
1,008,911 
1,192,030 
5,198,802 


I       1,126,187 
I  42,100 

I       1,168,287 


SALINE    COUNTY 

Kenellis    Energies,    Inc. 
Kerr-McGee   Coal    Corporation 
Peabody   Coal    Co.,    Will    Scarlet 
Sahara   Coal    Co.,    #6 

Sahara   Coal    Co.,    #7 

Sahara    Coal    Co.,    #21 

Total 


I  Missouri  Pacific 

I  Illinois  Central  Gulf 

I  Illinois  Central  Gulf 

I  Illinois  Central  Gulf 

I  Norfolk-Southern 

I  Illinois  Central  Gulf 

I  Norfolk-Southern 

I  Illinois  Central  Gulf 

I  Norfolk-Southern 

I 


237,726 
1,987,662 
221,512 
230,517 
221,574 
106,274 
101,181 
214,084 
210,902 
3,531,432 


WABASH  COUNTY 

Amax  Coal  Company,  Wabash 


I  Norfolk-Southern 


I   2,888,349 


WASHINGTON  COUNTY 

Peabody  Coal  Co.,  Marissa 


WHITE  COUNTY 

White  County  Coal,  Pattiki 


I  Illinois  Central  Gulf 


I  Seaboard 


I   1,409,700 


I   1,435,612 


WILLIAMSON  COUNTY 

Amax  Coal  Company,  Delta 

Freeman  United  Coal  Mining  Co.,  #4 

Total 


I  Illinois  Central  Gulf 
I  Illinois  Central  Gulf 
I  Missouri  Pacific 

I 
J 


I  1,145,180 

I  169,047 

I  648 , 524 

I  1,962,751 
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II  PRODUCTION  ~  TABLE  13  —  PHYSICAL  AND  MECHANICAL 

Index  1 
No.   1 

County,  Name  of  Operator  and  Mine    1 

Post  Office  1 
Address 
of  Mine 

1 

1 

1986    1 

Tonnage  1 

1 

Numbei 

of 

Seam 

S-8 

CHRISTIAN  COUNTY 

Peabody  Coal  Co.,  #10 

Pawnee 

2,733,528 

6 

S-4 

CLINTON  COUNTY 

Monterey  Coal  Co.,  #2 

Albers 

3,321,591 

6 

S-1 
S-3 

DOUGLAS  COUNTY 

Zeigler  Coal  Co.,  Murdock 
Zeigler  Coal  Co.,  #5 

Murdock 
Murdock 

419,963 
530,267 

6 
6 

S-23 
S-25 
S-27 
S-26 

FRANKLIN  COUNTY 

Old  Ben  Coal  Co.,  #21 
Old  Ben  Coal  Co.,  #24 
Old  Ben  Coal  Co.,  #25 
Old  Ben  Coal  Co.,  #26 

Sesser 

Benton 

W.  Frankfort 

Sesser 

1,302,303 
1,523,916 
2,739,884 
2,467,212 

6 
6 
6 
6 

S-45 

FULTON  COUNTY 

Midland  Coal  Co.,  Rapatee 

Farraington 

595,952 

5 

S-7 
S-3 
S-5 

GALLATIN  COUNTY 

A  &  F  Coal  Co.,  Arclar  Mine 
Peabody  Coal  Co.,  Eagle  #2 
Jader  Fuel  Co.,  Inc.  #4 

Harrisburg 

Shawneetown 

Shawneetown 

214,999 
975,003 
414,723 

5 

5 
5,5A,& 

S-1 

HAMILTON  COUNTY 

Consolidation  Coal  Co.,  Wheeler  Crk 

McLeansboro 

1,087,680 

5 

S-9 

JACKSON  COUNTY 

Consolidation  Coal  Co.,  BS  #5 

DeSoto 

2,371  ,980 

6 

S-6 

S-5 

JEFFERSON  COUNTY 

Freeman  United  Coal  Mining  Co.,  #6 
Consolidation  Coal  Co.,  Rend  Lake 

Waltonville 
Sesser 

1,044,562 
2,443,250 

6 
6 

S-1 

LOGAN  COUNTY 

Turris  Coal  Company 

Elkhart 

904,967 

5 

S-1 

MCDONOUGH  COUNTY 
1    Freeman  United  Coal  Mng.  Co.,  Indusl 

ry 

Industry 

1   480,450 

1    2 

S-20 
S-21 
S-19 

1  MACOUPIN  COUNTY 

1    Freeman  United  Coal  Mng.  Co.,  Crown 

1    Freeman  United  Coal  Mng.  Co.,  Crown 

1    Monterey  Coal  Co.,  #1 

1 

II 
III 

Virden 

Farraersville 

Carlinville 

1  1,001,759 
1  1,084,407 
1  1,999,543 

1    6 

1    6 

6 
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CHARACTERISTICS  OF  ALL  MINES  —  1986 


Seam 
Thickness 

Shaft 

Slope 

Drift 

or  Strip 

Depth 
Surface 
to  Seam 

Longwall 
or  pillar 
and  room 

Haulage 

Total 
Mine 
Production 

Year 

Mine 

Opened 

7'4" 

Slope 

350' 

P  & 

R 

Belt 

152,731,524 

1952 

7'8" 

Slope 

330- 

P  & 

R 

Belt 

20,471,482 

1977 

7' 
7' 

Slope 
Slope 

220' 
210' 

P  & 
P  & 

R 
R 

Belt 
Belt 

16,594,211 
13,382,417 

1946 
1973 

7'2" 
7'1" 
8' 
8 '6" 

Shaft 
Shaft 
Shaft 
Shaft 

660' 
650' 
590' 
650' 

Longwall/P  &  R 
Longwall/P  &  R 
Longwall/P  &  R 
Longwall/P  &  R 

Belt 
Belt 
Belt 
Belt 

49,765,864 
35,658,991 
16,655,367 
31,659,437 

1960 
1965 
1977 
1968 

3 '6" 

Strip 

76' 



5.462,853 

1976 

"'■'•' 

4'-8' 
5'6" 
5',2',A' 

Drift 
Slope 
Strip 

150' 

180' 

15'-155' 

P  & 
P  & 

R 
R 

Belt 
Belt 

488,300 

12,673,350 

820,199 

1984 
1969 
1981 

6' 

Shaft 

929' 

P  & 

R 

Belt 

5,513,240 

1979 

8 '6" 

Strip 

120' 



22,734,001 

1976 

7' 
9' 

Shaft 
Shaft 

792' 
733' 

P  & 
P  & 

R 
R 

Belt 
Belt 

23,733,097 
36,064,904 

1968 
1966 

5 '6" 

Shaft 

300' 

P  & 

R 

Belt 

3,160,156 

1982 

2 '2" 

Strip 

62' 



2,281,668 

1982 

6' 
6' 
7'3" 

Slope 
Slope 
Slope 

330' 
366' 
300' 

P  & 
P  & 
P  & 

R 
R 
R 

Belt 
Belt 
Belt 

12,683,214 

2,189,523 

36,584,327 

1976 
1981 
1970 
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Post  Office 

Number 

Index 

Address 

1986 

of 

No. 

County,  Name  of  Operator  and  Mine 

of  Mine 

Tonnag«- 

Seam 

PERRY  COUNTY 

S-35 

Pipestone  Creek  Mng.,  Denmark 

Campbell  Hill 

1,891,239 

5  &  6 

S-34 

Arch  of  Illinois,  Inc. 

Captain 

Percy 

6,300,794 

5  &  6 

S-38 

Arch  of  IL,  Inc.,  Horse  Creek 

Percy 

446,629 

6 

S-37 

Carter  Coal  Corp,  Kathleen  Mine 

Cutler 

242,198 

6 

S-33 

Consolidation  Coal  Co.,  BS  #2 

DuQuoin 

1,730,121 

6 

S-36 

Consolidation  Coal  Co.,  BS  #4 

Cutler 

2,352,693 

5,6&7 

S-14 

Freeman  United  Coal  Mining  Co.,  #11 
RANDOLPH  COUNTY 

DuQuoin 

556,321 

6 

S-20 

Peabody  Coal  Co.,  Baldwin 

Marissa 

1,956,761 

6 

S-23 

Peabody  Coal  Co.,  River  King  #6 

Marissa 

1,020,200 

6 

S-22 

Zeigler  Coal  Co.,  #11 

Coulterville 

932,314 

6 

S-17 

Zeigler  Coal  Co.,  Spartan 
ST.  CLAIR  COUNTY 

Sparta 

1,109,579 

6 

S-94 

Peabody  Coal  Co.,  River  King  #3 

New  Athens 

42,100 

6 

S-97 

Peabody  Coal  Co.,  River  King  U/G  #1 
SALINE  COUNTY 

Freeburg 

1,257,468 

6 

L-134 

Equality  Mining  Co.,  #1 

Harrisburg 

397,300 

6 

L-281 

Amax  Coal  Company,  Harco 

Harr isburg 

3,551 

6 

L-131 

J.J.  Track  Mining  Co.,  Brown  Bros.  #3 

Harrisburg 

54,718 

Davis  & 
Dekoven 

S-60 

Kenellis  Energies,  Inc.,  Brushy  Creek 

Galatia 

234,701 

6 

S-100 

Peabody  Coal  Co.,  Will  Scarlet 

Stonefort 

766,078 

Davis  & 
Dekoven 

S-1 

Sahara  Coal  Company,  #6 

Harrisburg 

485,882 

6 

S-40 

Sahara  Coal  Company,  #7 

Harrisburg 

221,890 

6 

S-57 

Sahara  Coal  Company,  #21 

Harrisburg 

462,447 

5 

S-61 

Kerr-McGee  Coal  Corp.,  Galatia  Mine 
SCHUYLER  COUNTY 

Galatia 

1,980,163 

5  &  6 

S-5 

Black  Beauty  Coal  Co.,  Cedar  Creek 
WABASH  COUNTY 

Camden 

685,044 

2 

S-1 

Amax  Coal  Co.,  Wabash 
WASHINGTON  COUNTY 

Keensburg 

2,892,505 

5 

S-4 

Peabody  Coal  Co.,  Marissa 
WHITE  COUNTY 

Marissa 

1,423,700 

6 

White  County  Coal  Corp.,  Pat  tiki 

Carmi 

1,463,310 

6 

WILLIAMSON  COUNTY 

L-280 

Ace  Diggin,  Inc.,  Ace  Mine 

Carterville 

42,231 

6 

S-4 

Amax  Coal  Co.,  Delta 

Marion 

1,577,217 

6  &  7 

S-99 

Freeman  United  Coal  Mining  Co.,  #4 

Pittsburg 

944,867 

#6 

L-259 

Williamson  Coal  Co.,  #2 

Energy 

90,006 

5 

Seam 
Thickness 

Shaft 
Slope 
1    Drift 
or  Strip 

Depth 
Surface 
to  Seam 

Longwall 
or  pillar 
and  room 

1  Haulage 

Total 
Mine 
Production 

Year 

Mine 

Opened 

4'  &  5'8" 

Strip 

64'  &  40' 



38,184,166 

1971 

3'6"&5'6" 

6'2" 

6'2" 

6'6" 

3'  ,6'&2' 

6'2" 

Strip 
Strip 
Drift 
Strip 
Strip 
Strip 

98'  &  70' 

55' 

113' 

92' 

90' ,70'30' 

80' 

Belt 

95,457,952 
446,629 
858,175 
51,135,242 
30,266,691 
74,444,642 

1964 

P  &  R 

1984 
1950 
1973 
1929 

6 '6" 
5'4" 
7' 
6 '6" 

Slope 
Strip 
Slope 
Slope 

124' 
100' 
210' 
200' 

P  &  R 

Belt 

Belt 
Belt 

24,317,726 

20,985,845 

7,314,358 

22,402,171 

1972 
1957 
1975 
1951 

P  &  R 
P  &  R 

7' 
6 '6" 

Strip 
Slope 

36' 
135' 

Belt 

15,929,054 
25,192,276 

1961 
1970 

P  &  R 

4' 
5'3" 

Strip 
Drift 

48' 
140' 

Belt 

2,116,862 
3,551 

1978 
1986 

P  &  R 

4'  &  3' 
5'4" 

Strip 
Slope 

60' 
270' 

Belt 

92,045 
6,227,116 

1985 
1979 

P  &  R 

4'  &  3' 

4'6" 

4'6" 

4'4" 

7'  &  5 '6" 

Strip 
Strip 
Slope 
Slope 
Slope 

97'  &  76' 

50'-115' 

180' 

210' 

460'&  560' 

Belt 
Belt 
Belt 

24,716,257 

33,520,804 

874,917 

8.035,215 

4,206,601 

1953 
1936 
1982 
1971 
1983 

P  &  R 
P  &  R 
P  &  R 

2'5" 

Strip 

45' 

981,846 

1985 

7' 

Slope 

800' 

P  &  R 

Belt 

25,473,149 

1973 

6'5" 

Slope 

150' 

P  &  R 

Motor 

7,829,551 

1979 

5 '5" 

Shaft 

1006' 

P  &  R 

Belt 

2,411,385 

1983 

8' 

5'4"&l'lO" 
5'6" 
3 '6" 

Strip 
Strip 
Slope 
Strip 

46'-70' 
120'  &  42' 
275' 
32' 

Belt 

140,012 
46,386,575 
36,022,049 

788,378 

1984 
1946 
1952 
1983 

P  &  R 

II  PRODUCTION  —  TABLE  lA 
TOTAL  PRODUCTION  OF  COAL  IN  TONS  BY  COUNTIES, 


Total 

Total 

1986 

Production 

1986 

Production 

County 

Production 

To  Date 

County 

Production 

To  Date 

Adams 

341,914 

Menard 

13,462,005 

Bond 

7,355,569 

Mercer 

15,519,862 

Brown 

74,068 

Monroe 

8,284 

Bureau 

53.823,005 

Montgomery 

141  ,352.187 

Calhoun 

96,247 

Morgan 

190,787 

Cass 

212,477 

Moultrie 

2,032,236 

Christian 

2,733,528 

343,565,471 

Peoria 

96,718,740 

Clark 

4,482 

Perry 

13,519,995 

434.830.258 

Clay 

801 

Pike 

5.081 

Clinton 

3,321,591 

59,127,807 

Pope 

36,266 

Coles 

198,932 

Putnam 

10,071,893 

Crawford 

45,400 

Randolph 

5,018,854 

203,917,266 

Douglas 

950,230 

39,976.628 

Richland 

154 

Edgar 

915,698 

Rock  Island 

3,846,169 

Effingham 

796 

St.  Clair 

1,299.568 

363,866,808 

Franklin 

8,033,315 

656,724,078 

Saline 

4.606,730 

279,787,867 

Fulton 

595,952 

314.018.994 

Sangamon 

233.449.607 

Gallatin 

1,604,725 

38.051.021 

Schuyler 

685,044 

8,729,537 

Greene 

693,191 

Scott 

612,476 

Grundy 

40.872.430 

Shelby 

4,119,763 

Hamilton 

1,087,680 

5.535.337 

Stark 

9,569,336 

Hancock 

771.281 

Tazewell 

17,633,802 

Hardin 

40 

Vermilion 

165,378,433 

Henry 

22.910.053 

Wabash 

2,892,505 

27.558,435 

Jackson 

2,371,680 

120.503.078 

Warren 

685,466 

Jasper 

23.739 

Washington 

1,423,700 

25,994.937 

Jefferson 

3,487,812 

142.214,311 

White 

1,463.310 

4,088,126 

Jersey 

120,350 

Williamson 

2.654.321 

451,094,123 

Johnson 

314,325 

Woodford 

7.810,160 

Kankakee 

19.192.105 

Will 

37,553,733 

Knox 

65.896,605 

LaSalle 

65.547,638 

Livingston 

10,111,437 

Logan 

904,967 

17,693.532 

Macon 

11,000,468 

Macoupin 

4,097,045 

317.453,090 

McDonough 

480,450 

4.916.571 

McLean 

5.544,139 

Madison 

164.295,772 

Marion 

39,247.722 

Marshall 

12,516,141 

Prod.  1986 

63 

,233.302 

Total  1882-1 

986 5.139 

,167,044 

Est.  Prod.  1 

833-1881 73 

,386,123 

Total  Prod. 

1833-1986. .5.212 

,553,167 

o  u 
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Labor  and  Employment 


Ill    LABOR   —    EMPLOYMENT   —   TABLE    16 
COMPARATIVE    STATISTICS    OF    FATAL    AND    NON-FATAL    ACCIDENTS    FOK    THI- 
INCLUSIVE,    NON-FATAL    ACCIDENTS    OF    3    DAYS    OR    Mo 


PICK  KM)    192H    TO 


Year 


1928. 

1929. 

1930. 

1931. 

1932. 

1933. 

1934. 

1935. 

1936. 

1937. 

1938. 

1939. 

1940. 

1941. 

1942. 

1943. 

1944. 

1945. 

1946. 

1948. 

1949. 

1950. 

1951. 

1952., 

1953.. 

1954,, 
1955., 
1956.. 
1957.. 
1958.. 
1959.. 
I960.. 
1961.. 
1962.. 
1963.. 
1964.. 
1965.. 
1966.. 
1967.. 
1968.. 
1969.. 
1970.. 
1971.. 
1972.. 
1973.. 
1974.. 
1975.. 
1976.. 
1977., 
1978.. 
1979.. 
1980.. 
1981.. 
1982.. 
1983.. 
1984.. 
1985.. 
1986 


5,785 

6,621 

5.106 

3,800 

2,643 

3,018 

3,133 

3,147 

3,165 

2,887 

2,240 

1,887 

2,091 

2,096 

2,546 

3,017 

3,578 

3,350 

2,908 

2,270 

1,658 

1,629 

1,494 

1,122 

920 

736 

651 

665 

542 

449 

475 

385 

368 

418 

445 

435 

468 

474 

524 

494 

521 

618 

535 

607 

488 

465 

577 

721 

1,030 

1,070 

1.730 

1,626 

1,389 

1,577 

1,214 

1,115 

1,210 

908 


Tons    mined    tu 

FaiTl        1"n 

I 

404,396  7 

560,805  I 

482,456  I 

501.696  I 

299.205   I 

539,721)  I 

485.164  I 

548.942   I 

553.504   I 

655.810  I 

504.612  I 

595,343  I 

624,603  I 

601 ,801   I 

710,066   I 

756,131    I 

889,65  5   I 

979,292   I 

1.04  5.362  I 

973,041    I 

1.253.431   I 

1.272.940  I 

356,297   I 

1,475.890  I 

1  ,  64  1  ,  64  7  I 

1,816,337   I 

2.539.531   I 

2.390,202  I 

2.222.995  I 

4.864.125  I 

4.537,463   I 

4.582.063  I     1 

6.447,503   I      1 

2.417.696  I 

3.227,652   I 

6.092.720  I 

4.479.421   I 

7,023,633  I 

3,240.739   I 

4.142.872   I 

5.402.715  I 

4.325.607   I 

3,894,349  I 

5.956.490  I 

10.258,111   I 

4,839,387  | 

7,422.377  | 

19,378,715  I 

13,470,109  I 

8.124,025  I 

9,923,021   I 

4,467,316  I 

>1  ,798.653  I 

8.775,453  | 

4,593.395  | 

6,332,298  | 

10,238,628   I 

7,904.  1ft  1   I 

- J. 


9.392 
9,2  I? 
I0,5H0 
1  I .854 
1 2  ,  8H4 
12,69/ 
11,318 
1 4 , 304 
16.21,3 
18,854 
18,92  3 
25,240 
20,020 
26,414 
2  5,784 
24,31  / 
21,632 
21  ,924 
20.  5 ',2 
29,148 
28,727 
35,164 
36,72  7 
40,7  78 
49,963 
5  7,62  2 
70,21 ; 
71  ,886 
86,1  jl 
9  7,499 
95.52'. 

I  1  9  , 0  r, 
12  2,64  ) 

II  5, 6 /'J 
116,050 

26,056 
124,439 
133,360 
23,692 
125,796 
124,439 
104,990 
109.18/ 
107,943 
126,124 
124,88/ 
103, 18/ 
80,63  3 
52,31 1 
45,555 
34,415 
38,464 
37,292 
38.95 i 
48.084 
58.555 
49,9KI 
6y ,640 


Emiil.Tyt 

Kut.if 

4',/l  / 
5  38 
50U 
5'»5 


82/ 
690 


6// 
72') 
/5/ 
64/ 
609 


4  39 
556 
,009 
6/0 
999 


,902 
.039 
./06 


4.029 
2,9// 
3,083 


3,69U 
3,700 
7.4  15 
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SUMMARY  OF  PATAL  ACCIDl-NTS 
1986 


Mr.  Dennis  Fitzpatrick,  age  40,  married,  three  dependents, 
was  electrocuted  at  approximately  1:55  A.M.,  Friday,  June  21), 
1986  while  in  the  performance  of  his  duties  as  belt  shovcler  at 
Freeman  United  Coal  Mining  Company,  Orient  #6,  Waltonvillc,  Jef- 
ferson County,  Illinois. 

Mr.  Fitzpatrick,  was  found  in  a  4160  hipji  voltage  power 
cabinet  where  he  had  come  in  contact  with  energized  connections. 
Reason  for  entry  unknown.   Mr.  Fitzpatrick,  was  transported  to 
Good  Samaritan  Hospital  in  Mt.  Vernon,  Illinois  where  lie  was 
pronounced  dead  on  arrival. 


Mr.  Terry  Queen,  age  23,  married,  one  dependent,  was  fatally 
injured  from  the  fall  of  material  at  approximately  5:30  A.M., 
Tuesday,  July  1,  1986,  while  in  the  performance  of  his  duties  at 
Consolidation  Coal  Company,  Burning  Star  #5,  DeSoto,  Jackson 
County,  Illinois. 

The  fatal  accident  occurred  when  Mr.  Queen,  was  assisting  in 
the  removal  of  an  overhead  pipe  and  unaware  that  all  other  support 
was  removed,  loosened  a  coupling  which  resulted  in  it  falling, 
striking  the  victim  in  the  head.   The  victim  was  pronounced  dead 
upon  arrival  at  the  hospital. 


Mr.  Kenneth  D.  Hartford,  Mine  Manager,  ag.e  37,  marfied,  three 
dependents;  Mr.  I^ob  I'crry  Jr.,  Section  Foreman,  aj'.e  23,  married, 
one  dependent;  and  Mr.  Bob  Perry  Sr.,  Section  I'oreman,  age  52, 
married,  one  dependent,  were  fatally  injured  from  a  roof  fall  at 
approximately  11:20  A.M.,  Wednesday,  July  9,  1986,  while  in  the 
performance  of  their  duties  at  Freeman  United  ('oal  Mining  Clompany, 
Orient  // 6 ,  Waltonville,  Jefferson  County,  Illinois. 

The  three  victims  were  standing  in  the  entry  observing  a  con- 
tinuous mining  machine  cutting  down  rock  for  overcast.   Tiie  machine 
had  started  cutting  in  the  cross-cut  and  was  almost  through  the  in- 
tersection. 


67 

PAGE  2. 


SUMMARY  nv    I'ATAI,  ACClDIiNTJ 
1986 


The  cut  IkicI  been  stopped,  due  to  the  fact  a  high  voltage  cable  was 
routed  through  the  intersection.   At  this  time,  a  fall  occurred  from 
an  undetectable  slip  starting  at  the  intersection,  covering  an  area 
tlie  widt!i  of  the  entry  and  extended  back  approximately  30  feet  into 
the  entry  where  the  victims  were  standing. 


Mr.  Sam  K.  Orrick,  age  35,  married,  three  dependents,  was 
fatal  1>'  injured  from  a  roof  fall  at  approximately  4:05  P.M.,  Friday, 
•July  18,  1086,  while  in  the  performance  of  his  duties  as  Miner 
Operator  at  Inland  Steel  Coal  Company  #2,  McLeansboro,  Hamilton 
County ,  1  I  1 ino  is  . 

I'hc  ileceased  was  handling  the  miner  cable  approximately  4  to 
5  feet  to  the  right  of  the  miner  cab,  when  a  brow  of  rock  fell  from 
lietween  the  roofbolts  and  struck  him.   The  deceased  was  struck  from 
liehind  causing  compound  fractures  of  both  legs  and  massive  internal 
injuries.   Mr.  Orrick,  died  later  that  day  from  his  injuries. 


Mr-,  liraden  Schradcr,  age  32,  married,  one  dependent  died  from 
suffocation  at  approximately  3:15  P.M.,  Tuesday,  August  5,  1986, 
while  in  the  per  foriiiance  of  his  duties  as  surveyor,  at  Arch  of  Illi- 
nois, Inc.,  Horse  Creek  Mine,  Pinckneyvil le ,  Perry  County  Illinois. 

The  ileceased  apparently  suffocated  when  he  fell  face  down  into 
mud  at  tlie  bottom  of  a  void  created  from  shooting  overburden.   The 
voitl  was  earth  covered,  therefore,  not  visible  on  the  surface.   The 
deceased  was  found  covered  by  a  5'  by  3'  by  2'  clay  clod.   The  weight 
of  the  clod  hampered  recovery  of  the  victim. 


Mr.  W.  li .  Cilbert  Adams,  age  55,  married,  one  dependent,  was 
fatally  injured  from  a  fall  down  a  shaft  at  approximately  4:00  P.M 
Momlay,  Octoiier  0,  1986,  while  in  the  performance  of  his  duties  at 
Oil!  Bon  Coal  Comiiany  //26,  Sesser,  P'ranklin  County,  Illinois. 


68  I'Ani;  3. 

SUMMARY  or  FATAL  ACCIDliNTS 
1986 


The  victim  and  foreman,  Bob  Woodring,  entered  the  ciigc  at 
B  Shaft  to  begin  their  shift.   Work  had  been  performed  on  the 
cage  on  the  previous  shift  which  added  a  creep  mode  before  ac- 
celerating to  normal  travel  speed.   The  victim,  however,  thinking 
the  cage  was  defective  attempted  to  jump  from  the  cage  and  losing 
his  grip  fell  to  the  shaft  bottom  700  feet  below. 


Ill  LABOR  fc  EMPLOYMENT  —  TABLE 
WORKING  TIME  —  ALL  MINES 


AVERAGE  DAYS  WORKED 

PERCENT  OF 

I'j.sr. 

1986 

INCREASE  (  +  ) 
DECREASE  (-) 

INCREASE  (  +  ) 
DECREASE  (-) 

All  Mines 

220 

216 

-4 

-2"„ 

III  LABOR  6  EMPLOYMENT  —  TABLE    23 
EMPLOYEES  ~  ALL  MINES 


NUMBER  EMPLOYEES 

PERCENT  OF 

198  5 

1986 

GAIN  (+) 
LOSS  (-) 

GAIN  (+) 
LOSS  (-) 

All  Mines 

14,S7il 

13,549 

-]  ,282 

-9.5"<, 

70 
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3  1     35 
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REPORT   OF   MINERS'    EXAMINING   BOARD 

DATE    AND    PLACE    OF   MEETING,    NUMBER   OF    CERTIFICATES 

ISSUED    FOR   FIRST    CLASS    PAPERS    AND 

SHAFT-SLOPE   WORKER    PAPERS 


1    Number 

Number   |  Certificates 

Certificates!    Issued 

Issued   1  Shaft-Slope 

Date 

Place  of  Meeting 

First  Classl    Worker 

1986 

January 

2 

Freeburg 

0      1      0 

3 

Harrisburg 

0      1      0 

4 

Mt.  Carmel 

0      1      0 

6 

Herrin 

0      1      0 

7 

Coulterville 

1      1      0 

9 

Tuscola 

0      1      0 

9 

Taylorville 

0      1      0 

10 

Springfield 

1      1      0 

10 

Litchfield 

1      1      0 

13 

Sesser 

2      1      0 

13 

Benton 

2      1      0 

14 

Carmi 

3      1      0 
10      1      0 

February 

1 

Mt.  Carmel 

6      1      0 

3 

Freeburg 

0      1      0 

4 

Benton 

2      1      0 

5 

Eldorado 

7      1      0 

6 

Herrin 

5      1      0 

7 

DuQuoin 

1      1      0 

10 

Sesser 

1      1      0 

11 

Johnston  City 

3      1      0 

13 

Tuscola 

0      1      0 

13 

Taylorville 

1      1      0 

14 

Springfield 

1      1      0 

14 

Litchfield 

0      1      0 
27      1      0 

March 

1 

Mt.  Carmel 

1      1      0 

3 

Freeburg 

2      1      0 

4 

Benton 

1      1      0 

5 

Harrisburg 

7      1      0 

6 

Herrin 

2      1      0 

7 

Coulterville 

2      1      0 

10 

Sesser 

2      1      0 

11 

Carmi 

13      1      0 

13 

Tuscola 

0      1      0 

13 

Taylorville 

0      1      0 

14 

Springfield 

4      1      0 

14 

Litchfield 

0      1      0 
34      1      0 

IV  MECHANIZATION  - 
METHOD  OF  LOADING  IN  AI.l 


TABLE  25 
MINES  —  1< 


Mob 

lie  Loading  Mach 

ines 

Contin 

uous  Miner 

s 

Total  Tons 

Number 

Machine  1 

Tons 

Name  of  Operator 

Produced 

in 

use 

shift  us 

ed  1 

Loaded 

A  &  F  Coal  Co.,  Arclar 

214,999 

430 

214,999 

Amax  Coal  Co.,  Wabash 

2,892,505 

15 

5,247 

2,892,505 

Carter  Coal  Corp.,  Kathleen 

242,198 

420 

242,198 

Freeman  United  Coal  Mng.,  Crown 

II 

1,013,095 

10 

2,216 

1,013,095 

Freeman  United  Coal  Mng,,  Orient 

#4 

944,867 

2,138 

944,867 

Freeman  United  Coal  Mng.,  Orient 

#6 

1,044,562 

3,065 

1,044,562 

Freeman  United  Coal  Mng.,  Crown 

III 

1,084,407 

2,167 

1,084,407 

Consolidation  Coal  Co.,  Rend 

Lak 

e 

2,443,250 

4,376 

2,443,250 

Consolidation  Coal  Co.,  Whee 

ler 

Crk. 

1,087,680 

3,477 

1,087,680 

Amax  Coal  Co.,  Harco 

3,551 

24 

3,551 

Kenellis  Energies,  Inc.,  Brushy 

Creek 

234,701 

234,701 

Kerr-McGee  Coal  Corp.,  Galat 

La 

1,980,163 

2,882 

1,980,163 

Monterey  Coal  Co.,  #1 

1,999,543 

2,738 

1,999,543 

Monterey  Coal  Co.,  #2 

3,321,591 

14 

5,309 

3,321,591 

Old  Ben  Coal  Co.,  #21 

1,302,303 

1* 

1,729 

5571 

1,302,303 

Old  Ben  Coal  Co. ,  #24 

1,523,916 

1* 

1,237 

6201 

1,523,916 

Old  Ben  Coal  Co.,  #25 

2,739,884 

2* 

1,567   1, 

0961 

2,739,884 

Old  Ben  Coa!  Co.,  #26 

2,467,212 

2* 

1,077   1, 

0901 

2,467,212 

Peabody  Coal  Co.,  #10 

2,733,528 

12 

5,045 

2,733,528 

Peabody  Coal  Co.,  Baldwin 

1,956,761 

2,946 

1,956,761 

Peabody  Coal  Co.,  Eagle  #2 

975,003 

1,810 

975,003 

Peabody  Coal  Co.,  River  King 

U/C 

1,257,468 

1,257,468 

Peabody  Coal  Co.,  Marissa 

1,423,700 

2,053 

1,423,700 

Sahara  Coal  Co.,  #7 

221,890 

689 

221,890 

Sahara  Coal  Co.,  #21 

462,447 

1,624 

462,447 

Turris  Coal  Co.,  Elkhart 

904.967 

1,585 

904,967 

Zeigler  Coal  Co.,  Murdock 

419,963 

419,963 

Zeigler  Coal  Co.,  #5 

530,267 

530,267 

Zeigler  Coal  Co.,  #11 

932,314 

932,314 

Zeigler  Coal  Co.,  Spartan 

1,109,579 

1,109,579 

Total 

39,468,314 

188 

6* 

1  39,468,314 
1 

*Longwall  Mining  Machines 


IV   MECHANIZATION    —   TABLE    26    —    METHOD    OK    LOADINC;    IN    SIKPIMNC 
MINES    FOR    FIFTY-FOUR    YEARS    —    1931-1968*.    ALr.    MINKS    --    I9b9-19H(. 


Loading   Machines  I 


By    Han 


Tons          1 

Tons       1 

Tons        1  By   Ma- 

By  1  S,  ,  i ,, 

Year! 

Mines 

Machines 

Loaded        |  Mines] 

1 

Loaded     1 

1 

Mines 

I.oa.lc..!      1 
1 

:liin.-s 
"527l 

ll.'in.ll  Mmi.-s 

1931. .1 

74 

2.420 

22,445,7821 

114 

14,078,4001 

16 

6,548,7y8r 

"hr/f  r..2 

1932, .1 

68 

2.280 

15,412,6561 

1U4 

9,361,5151 

17 

b,h2H,22tt\ 

49.1 

29.81  21.1 

1933. .1 

51 

1,752 

17,766,2161 

88 

12,025,4551 

20 

5,599,0061 

50.2 

34. 0|   15.8 

1934. .1 

48 

1,621 

18,600,1741 

98 

14,047,1351 

26 

6. 008. 2  1  HI 

48.1 

36.(1    15.6 

1935. .1 

54 

1,626 

20.651,7071 

100 

12,277,3581 

28 

7,48  1,3491 

49.9 

32.  II    18.0 

1936. .1 

64 

1,573 

25,205,1701 

82 

13.207,1891 

30 

8,873,2291 

53.3 

28.01    18./ 

1937.. 1 

69 

1,456 

28,374,3621 

69 

8,511,6401 

30 

11,176,0741 

59.0 

17.71  23.3 

1938.. 1 

65 

1,157 

23,450,4741 

59 

4,933,3861 

25 

10,058,9991 

61  .0 

12.81  26.2 

1939..I 

66 

856 

26,655.6641 

54 

15,042,8961 

27 

11  ,295,54  71 

62.0 

11. /I  26.3 

1940. .1 

64 

761 

30.851,0861 

59 

3,156,9871 

27 

12. OK, 6)51 

66.0 

6. Hi  2/. 2 

1941.. 1 

76 

688 

33.667.7731 

59 

3,998,4591 

30 

13,367,0891 

65.9 

7.81  26.1 

1942..I 

78 

743 

41,904,8011 

32 

3,308,6661 

28 

15,937,6811 

68.5 

5.01  24.2 

1943.. 1 

71 

694 

48,597,0681 

47 

4,889,8411 

26 

15,484,7121 

71  .4 

/.0|  21  .6 

1944.. 1 

74 

679 

50,719,9301 

52 

6,130,4651 

31 

17,108,5281 

68.5 

8.31  23.1 

1945. .1 

64 

664 

49,269,1221 

62 

4,849,4161 

37 

16,203,7631 

70  . 6 

6. Hi  22.0 

1946.. 1 

75 

652 

42,616,8921 

47 

3,831,9401 

36 

14,302,7391 

70.  2 

6.31  2  3.5 

1947.. 1 

76 

600 

44,323,8431 

49 

3,191,7271 

38 

14,821,3391 

67.8 

4.8|  2/. 4 

1948.. 1 

73 

587 

43,198,5381 

44 

2,350,8181 

45 

16,758,3061 

69.0 

4.01  27.0 

1949..I 

66 

557 

30,481,1671 

46 

1,455,4701 

45 

12,835,9801 

68.0 

3.01  29.0 

1950. .1 

73 

537 

37,887,7921 

40 

1,575,1881 

39 

16,469,1261 

69.7 

2.91   30.3 

1951. .1 

71 

495 

34,142,1841 

32 

1,162.9821 

33 

17,289,9321 

64.9 

2.2|   32.9 

1952. .1 

67 

378 

27,161,1251 

17 

772,2861 

27 

15,  340, 9891 

62.7 

1.81  35.5 

1953. .1 

54 

317 

28,011,0811 

14 

340,5061 

29 

15,495,7341 

63.9 

0.81   35.3 

1954. .1 

49 

264 

24,423,2481 

11 

206,4761 

28 

15,388,0781 

61  .1) 

0.51   38.5 

1955. .1 

43 

220 

26,345,0991 

8 

186,6921 

35 

17,535,6301 

60 . 0 

0.4|  40.0 

1956. .1 

39 

193 

27,347,3561 

7 

150,0391 

42 

18,041,6031 

60.  1 

0.31   39.6 

1957. .1 

42 

188 

25,981,6851 

4 

111,3291 

50 

18,4  39,2001 

58.3 

().3|  41  .4 

1958.. 1 

36 

171 

22,454,6761 

4 

83,5191 

49 

19,318,7721 

53.7 

0.2|  46.  1 

1959. .1 

37 

162 

22,912.0801 

3 

71,1291 

46 

20.532,5281 

52.7 

0.2|  47.2 

1960..I 

38 

154 

22.731,0021 

2 

2  5,3981 

40 

20,946,9821 

52.0 

0.  11  47.9 

1961. .1 

29 

148 

21.813,3011 

2 

12,7511 

36 

20,999,8591 

50.9 

0.  1|  49.0 

1962.. 1 

27 

102 

22.780,5171 

- 

1 

37 

22,482,4571 

50.3 

-  1  49.7 

1963. .1 

25 

112 

23,181,3001 

- 

1 

42 

25,194,2641 

47.9 

-  1   52.1 

1964.. 1 

28 

124 

24,024,5011 

_ 

1 

40 

27,863,9661 

46.3 

—  1   53.7 

1965. .1 

24 

123 

24.737,4161 

- 

1 

39 

30,714,7141 

44.6 

-  1   55.3 

1966. .1 

21 

123 

25,535,5901 

- 

— H 

35 

33,726,8631 

43.1 

—  1   56.9 

1967.. 1 

20 

118 

25,694,3441 

_ 

—1 

32 

34,794,17  71 

42.5 

—  1   5/. 5 

1968..I 

23 

127 

23,527,7511 

- 

—1 

25 

34,142,9201 

40.8 

—  1   59.2 

1969.. 1 

27 

151 

30.169.4001 

1 

3.2271 

34 

34,659,9571 

46.5 

-  1   53.4 

1970. .1 

28 

159 

31,612,7491 

1 

2.8211 

35 

33,268,5331 

48.7 

.0041  51  .3 

1971. .1 

27 

159 

29,453,9261 

- 

—1 

36 

28,961,3131 

50.4 

—  1  49.6 

1972. .1 

26 

159 

31,715,7951 

- 

— H 

33 

33,805,5991 

48.4 

-  1   51.6 

1973. .1 

24 

164 

32,577,3531 

- 

-H 

32 

28,897,3171 

52.9 

--  1  47.1 

1974. .1 

23 

168 

31,103,1121 

_ 

-H 

32 

26,968,5281 

53.6 

--  1  46.4 

1975. .1 

21 

185 

31,880,0831 

- 

—1 

36 

27,658,9361 

53.5 

--  1  46.5 

1976. .1 

23 

184 

30,911,6961 

- 

—1 

39 

27,224,4481 

51.2 

--  1  46. H 

1977. .1 

25 

2  30 

29,588,97/1 

- 

— H 

45 

24,291  ,4571 

54.9 

--  1  4  5.1 

1978.. 1 

28 

245 

24,889,5811 

- 

— H 

43 

23,854,5681 

51.1 

-■  1  4H.9 

1979. .1 

31 

256 

32,681,2301 

- 

-H 

40 

26.856,8971 

54.9 

-  1  45.1 

1980.. 1 

31 

275 

34,968,67  31 

- 

— 1 

35 

27.573.7441 

55.9 

-  1  -v..! 

1981. .1 

31 

289 

29,235,5031 

- 

— 1 

27 

22.563,1501 

56.4 

—   1  4  1.6 

1982.. 1 

33 

263 

35,683,8711 

- 

— 1 

28 

25,744,2991 

58.  1 

-   1  41.9 

1983. .1 

31 

224 

33,370,3831 

- 

—1 

23 

25,003,19/1 

57.2 

-   1  42. H 

1984.. 1 

31 

213 

39,945,4871 

- 

—1 

21 

25,343,7041 

61  .2 

—  1    38.8 

1985     1 

32 

213 

38,648,6231 

- 

— 1 

20 

21  ,828,6331 

63.9 

-   1    36.1 

1986     1 

31 

188 

40,931,6241 

1 



—1 
1 

20 

22,301,6781 
.^ L 

64.7 

-   1    35.3 

1 

►Statistics    it 
Include    local 


not    comparable    wit 
sported    previously 
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1    Number 

Number   |  Certificates 

Certificates!    Issued 

Issued   1  Shaft-Slope 

Date 

Place  of  Meeting 

First  Class!    Worker 

April 

2 

Freeburg 

1      1      0 

2 

Eldorado 

3      1      0 

3 

DuQuoin 

0      !      0 

4 

Sesser 

2      !      0 

5 

Mt.  Carrael 

6      1      0 

7 

Johnston  City 

1      1      0 

8 

Herrin 

1      !      0 

8 

Benton 

5      10 

10 

Tuscola 

0      !      0 

10 

Taylorville 

Olo 

11 

Springfield 

0     !     0 

11 

Litchfield 

3      !      0 
22      1      0 

May 

Tuscola 

0    !    0 

Taylorville 

0     !     0    ■ 

Springfield 

2      !      0 

Litchfield 

1      1      0        ' 

Mt.  Carmel 

2      !      0 

Freeburg 

1          1          0     ■        . 

Harr isburg 

2      !      0 

Sesser 

0    !    0      ■ 

Benton 

2      !      0 

12 

Carmi 

2      1      0 

13 

Herrin 

1      1      0 

13 

Coulterville 

4      1      0 
17      !      0 

June 

Freeburg 

0      1      0 

Johnston  City 

0      1      0 

Herrin 

0     !    0 

Eldorado 

1     !    0 

Benton 

3      !      0 

Mt  .  Carmel 

3      !      0 

Sesser 

0      1      0 

DuQuoin 

1      1      0 

Tuscola 

0    !    0 

Taylorville 

0    !    0 

Springfield 

0    !    0 

Litchfield 

0      1      0 
8      !      0 

80 


1    Number 
Number   |  Certificates 
Certificates!    Issued 
Issued   1  Shaft-Slope 

Date 

Place  of  Meeting 

First  Classl    Worker 

July 

5 

Mt.  Carmel 

0      1      0 

7 

Freeburg 

1      1      0 

8 

Herrin 

0      1      0 

8 

Coulterville 

0      1      0 

9 

Harrisburg 

3      1      0 

10 

Carrai 

4      1      0 

11 

Litchfield 

0      1      0 

14 

Sesser 

0      1      0 

15 

Benton 

2      1      0 

17 

Tuscola 

0      1      0 

17 

Taylorville 

1      1      0 

18 

Springfield 

0      1      0 
11      1      0 

August 

1 

Freeburg 

0      1      0 

2 

Mt.  Carmel 

1      1      0 

4 

Eldorado 

2      1      0 

5 

Herrin 

1      1      0 

6 

Benton 

5      1      0 

7 

Tuscola 

0      1      0 

7 

Taylorville 

1      1      0 

8 

Springfield 

0      1      0 

8 

Litchfield 

0      1      0 

11 

DuQuoin 

0      1      0 

12 

Sesser 

0      1      0 

12 

Johnston  City 

2      1      0 
12      1      0 

September 

2 

Freeburg 

0      1      0 

3 

Johnston  City 

0      1      0 

4 

Coulterville 

0      1      0 

5 

Harrisburg 

2      1      0 

6 

Mt.  Carmel 

I      1      0 

8 

Herrin 

1      1      0 

9 

Benton 

1      1      0 

10 

Sesser 

0      1      0 

11 

Tuscola 

0      1      0 

11 

Taylorville 

1      1      0 

12 

Springfield 

3      1      0 

12 

Litchfield 

1      1      0 
10      1      0 

81 


1    Number 

Number   |  Certificates 

• 

Certificates!    Issued 

Issued   1  Shaft-Slope 

Date 

Place  of  Meeting 

First  Classl    Worker 

October 

1 

Sesser 

2      1      0 

2 

Tuscola 

0      1      0 

2 

Taylorville 

0      1      0 

3 

Springfield 

0      1      0 

3 

Litchfield 

0      1      0 

4 

Mt.  Carmel 

4      1      0 

6 

Freeburg 

0      1      0 

7 

Eldorado 

8      1      0 

8 

Herrin 

1      1      0 

8 

Benton 

2      1      0 

9 

Carmi 

2      1      0 

10 

DuQuoin 

1      1      0 
18      1     ~0 

November 

1 

Benton 

5      1      0 

3 

Herrin 

0      1      0 

5 

Harrisburg 

3      10 

6 

Freeburg 

3      10 

7 

Johnston  City 

1      1      0 

8 

Mt.  Carmel 

5      1      0 

10 

Coulterville 

2      1      0 

12 

Sesser 

2      1      0 

13 

Tuscola 

0      1      3 

13 

Taylorville 

2      1      0 

14 

Springfield 

1      1      0 

14 

Litchfield 

1      1      0 

iT         1    -3 

December 

1 

Freeburg 

0      1      0 

2 

Eldorado 

5      1      0 

3 

Herrin 

0      1      0 

4 

Benton 

1      1      0 

5 

Sesser 

1      1      0 

6 

Mt .  Carmel 

2      1      0 

8 

Carmi 

1      1      0 

9 

DuQuoin 

0      1      0 

11 

Tuscola 

0      1      0 

11 

Taylorville 

0      1      0 

12 

Springfield 

1      1      0 

12 

Litchfield 

0      1      0 

IT     1    ~o 
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REPORT  OF  MINERS'  EXAMINING  BOARD  —  1986 

DUPLICATE  UNDERGROUND  CERTIFICATES  ISSUED, 

NAME,  DATE  AND  FEES  COLLECTED 

REPORT  OF  MINERS'  EXAMINING  BOARD 

DUPLICATE  CERTIFICATES  ISSUED:   NAMES,  DATES  &  FEES 

COLLECTED 


1 

Certificate 

Fees 

Date 

1          Name 

Number 

Collected 

January  27,  1986 

1  Mitchell,  Carl  G. 

19,479 

$2.00 

March  14,  1986 

1  Adams ,  Bobby  G. 

16,445 

$2.00 

March  24,  1986 

1  Woodrome,  Michael  K. 

16,794 

$2.00 

May  2,  1986 

1  McCluskey,  Donald  G. 

8,525 

$2.00 

May  2,  1986 

1  Mann ,  Jerome 

14,947 

$2.00 

May  12,  1986 

1  Hill,  Edward  W. 

6,331 

$2.00 

July  8,  1986 

1  Etheridge,  Earl  F. 

5,482 

$2.00 

August  8,  1986 

1  King,  Gregory  D. 

19,361 

$2.00 

August  18,  1986 

1  McNeal,  John  A. 

17,453 

$2.00 

October  29,  1986 

1  Peyton,  Mark  W. 

18,868 

$2.00 

November  13,  1986 

1  Robbins,  Dennis  L. 

11,408 

$2.00 

December  22,  1986 

1  Williams,  Shannon  D. 

9,348 

$2.00 
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DEPARTMENT  OF  MINES  6  MINERALS 


TRAINING  DIVISION 


EMPLOYEES 


Coordinator- Instructor 


ARTHUR  JOE  WILLIAMS 
715  Susan  Esther  St. 
Benton,   Illinois  62812 


Clerk-Typist 


JUNE  COGCINS 
Sesser,   Illinois  62884 
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GENERAL  DESCRIPTION 

TRAINING  DIVISION 

DEPARTMENT  OF  MINES  AND  MINERALS 

The  Department,  in  1971,  established  the  Safety  Training  Divi- 
sion to  provide  instruction  for  miners  in  the  safety  aspect  of  coal 
mining  and  to  implement  any  new  training  objectives  that  might  be 
desirable  and  feasible.  The  Division  consists  of  two  full-time  state 
mine  inspectors,  two  part-time  state  mine  inspectors,  two  secre- 
taries and  a  training  coordinator  Instruction  is  offered  at  10  to  12 
different  locations  throughout  the  state,  normally  at  state  or  public 
offices. 

Although  the  training  is  available  to  all  coal  miners,  the  instruc- 
tion is  attended  primarily  by  those  personnel  desiring  to  obtain 
certificates  of  competency  as  mine  examiner,  mine  manager,  hoist- 
ing engineer,  state  mine  inspector,  surface  mine  supervisors,  and 
shaft,  and  slope  examiners  and  supervisors.  Certification  is  required 
by  law  (Chapter  93,  Illinois  Revised  Statutes)  for  those  personnel 
holding  such  positions. 

The  instruction  offered  deals  with  first  aid,  mine  rescue  tech- 
niques, accident  prevention,  state  and  federal  mining  laws,  ventila- 
tion, roof  and  rib  control,  electricity,  safety  instrumentation,  etc. 
Upon  conclusion  of  the  course,  which  is  held  twice  tmnually,  the 
Department  (including  the  Mining  Board)  administers  examina- 
tions, both  oral  and  written,  to  those  personnel  desiring  certificates. 
The  site  for  such  examinations  is  at  designated  locations. 

Under  authority  of  the  Federal  Coal  Mine  Health  and  Safety  Act 
of  1969,  the  Bureau  of  Mines  (now  referred  to  as  MSHA  in  regard  to 
regulation  enforcement)  established  mandatory  safety  standards  for 
the  mining  industry.  In  conjunction  with  these  standards  certain 
mine  training  requirements  were  established.  Since  state  and  fed- 
eral objectives  were  similar,  the  Department  applied  for  a  federal 
grant  in  April  of  1971.  Grant  approval  was  obtained  and  the  first 
renumeration  was  received  in  April  of  1972  based  on  the  federal 
government  reimbursing  80Vc  of  the  funds  which  had  been  expended 
for  training.  The  grant  program  has  been  extended  from  time  to 
time.  Progress  reports,  fund  accounting,  etc.  are  a  part  of  the  Divi- 
sion's function. 

The  Department  trains  and  instructs,  and  also  issues  certificates 
of  competency  for  metal  mine  foreman,  metal  mine  hoisting  engi- 
neer and  state  metal  mine  inspector.  Examinations  are  also  given  to 
establish  the  proficiency  of  mine  rescue  station  supervisors  and 
their  assistants. 


o       o       o       o 


o  uj 


o       o       o 


g       g 


ON  CT>  O 


Or--Or--Of-~Or--Or^Or^Or^Oi--Or^Or^Or^Ol/^OWO( 


V!        en        US        J'.        2:        i'.        i«        ;^.        w        "5        »s 

OOOOOOOOOUOOOoOOOOOOO 


o   u  o   o  o   o  o 


5     3 


OS        z       =*        o 


O         O         t-l 


•^ 

e 

J-j 

y 

03 

e 

X 

a 

H 

J        S=        St 


§   § 


is 


u)       3       a       3 


O   ON  O   CT> 


§B^  1 


ij>ij>i^'j>ij>i^^Di.:> 


^       o       o 


.H.-(^.H.-(r-IWU 


o  o   o  o  o  o 


OuOoOUOOOtjOuOUO 


O  O  -rt  -rt 

^  Ul  O.  P. 


&  ^ 


§  g 


o       o       o       o       o 


o        o         o 


o       o       o 


S'.        i'.        ss        z        z     _  S5     _  tn     _  z: 

O    uO    OOOO    (JOCJO    oo    oo 


3      3       :i 


o    oo    UO    uO    oo 


S  u1  g 

u  i2  (H 

oQ  d  ui 

^  s  ^ 


s    s 


o         o 

•a       u 

o        o 


■S  !5  ^  §  i 

■H  C  CU  «  « 

1-1  HI  •  C  C 

^  3  ii  S  S 


OOOO 


(J)         o         o 


o  ui 

I-   Q 


o       o       o       o 


§        § 


§        § 


w  z  to  W  I 


3-;r3        3        3        3        3        3        3"^3'*u4"uj 

:> 

'N  330 
.  5  IS 
'S  990 
.  20  1 
'S  674 
.  20  1 
'N  370 
.  20  1 
•N  330 
.  30  1. 
•S  330 
.  30  IS 
•S  330 
.  30  IS 
•S  330 
.  30  IS 
'S  330 
.  30  IS 
•N-  380 
.  8  23 
S  330 

OJ    O 

oaooouooooooouo 


(J  1)  u 


O        o       o 

s   a   Q  9. 


3    ri 


fS 

5 

V 

^ 

H 

.1 

3 

o       o       o        c        c 


:i    .3 


S     £ 


<3     .3 


o       3       w       o 


^^ 


lS(J)iS^t~2^'^^^^^^^^ 


O  O  rH 


5  JC  t^  ^  l«  W 

O  O  O 

3  U  Ul 


3wDt33  _^        ^ 

oJ^bSoSoSoSoi'.  oisozoy.  -    yeas',  ox.  oi^o^ 


o^  fO   rn  m   C^  I 


ro  n    0^  ( 


^       ^       S       5       5 


o  o  o 
•^  -^  ■£ 
ra        ™        n 

III 


O         (J         u 


ououuoouooo 


O    U) 


i    s   i 


Vl  O  Z  O  m  1 

vO  >0  W    I 


r-l         r-i         0\ 


OUOOOUOOOOCOOOOOOOOOUOUOU' 


5        9        < 


«         y.        o   :;    O   ;:    u  ' 


3^g^^^^^^^ 


:3      :S      5 


o  u 


oooouoooo 


^1111115° 


s    y    g    i^ 


y 

^^^    - 

Is  u  ::< 

•^^ 

■y. 

g^g^sas 

c^ 

U)  -H  CO  rg  to  m 

O    i'.     O    tM 

S  '^  3  o 


o    o    o 


O    X 


^.    s   s    a   a   s    5 


2 

O 

'•D 

ON 

a. 

b 

b 

<r 

CT> 

b 

lO 

o 

CT> 

o 

o 

o 

o 

o 

^ 

5 

u-1 

■* 

u-1 

lO 

u-l 

.r, 

in 

u-i 

^J^ 

m 

in 

in 

in 

•n 

'in 

s 

J 

-J 

J 

J 

J 

J 

J 

J 

►J 

J 

J 

.j 

, ; 

,j 

^; 

,; 

>J 

u 

o 

" 

o 

d 

d 

d 

d 

d 

d 

d 

d 

d 

u 

o 

d 

d 

J> 

0.  oa 

M  « 

•  >• 

o 

O 

CN 

o 

<N] 

in 

^T 

CM 

rg 

o 

o 

o 

o 

CO 

CM 

r, 

H   >] 

ON 

vO 

en  hH 

w  < 

S 

11 

. 

<r 

o 

7 

b 

~ 

00 

b 

b 

b 

. 

o 

<r 

m 

in 

a^ 

to 

r^ 

o 

CO 

o 

o 

CM 

<-i 

"^ 

<N 

(^ 

c^ 

CM 

CM 

<v. 

ri 

CM 

c-, 

'' 

1 

H 

>s 

>, 

M 

^' 

IB 

0 

o 

(0 

<0 

10 

O 

^ 

J 

o 

O 

3 

> 

O 

•H 

a 

o 

O 

o 

o 

o 

£ 

tj 

c 

u 

c 

CJ 

c 

c 

c 

B 

c 

tJ 

o 

o 

O 

41 

o 

<a 

u 

41 

41 

s 

« 

tn 

z 

S 

i: 

Oi 

z 

ei 

"< 

£ 

CO 

m 

CO 

K) 

m 

g 

g 

S 

g 

g 

bj 

S 

3 

3 

s 

g 

g 

^ 

^. 

Si 

i 

bj 

'd 

K 

^. 

t^ 

1^ 

E5 

1^. 

u 

^ 

o 

u 

o 

o 

u 

o 

o 

CJ 

o 

u 

u 

(, 

u 

(J 

g« 

3 

u  i  u 

3 

u 

Ul 

u 

u 

^g 

U.g 

tt 

en 

,£. 

w  z 

u  <n 

u  En 

<t 

sr        -J 

CM 

Z 

M 

3 

3 

3 

3 

"^  w 

3 

O 

-    z 

f:  - 

z  - 

Si  - 

z  - 

z  - 

z  - 

° 

O 

■M    O   CM 

rj  o 

-M    O 

rsi  o 

r-j  o 

rM  O 

(N   O 

m"  o 

5  b 

-i  o 

T    O 

(-■ 

O 

< 

n  vc 

ro 

^0  r^ 

in  o\ 

o  S 

o  ?^ 

o  S 

O   C-,    .O 

o 

-^ 

o 

■z 

W 

Z 

z 

z 

,J 

'°  s* 

o 

fss 

O 

o  b 

o  b 

o  b 

o  b 

J  b 

ak 

J  b 

•           Q 

o  o 

o  o 

•  -         • 

'^  ,^ 

4)  ro 

(i»  m 

(1)  <n 

u  o 

4)  n 

41  tn 

41  S 

4>  en 

4)  tn 

4)  tn 

4)  tn    4) 

f^   w 

yi  fn  ui 

OT  tn 

tn  en 

in  <r 

tn  en 

in  m 

en  d 

en  r-^ 

=»' 

CM 

^ 

s 

1 

^ 

i 

oi: 

" 

--•i 

m 

n 

Pi 

pi 

« 

== 

^ 

^ 

3 

8 

s 

ui 

" 

■^ 

§ 

g 

* 

5 

t 

s 

3 

3 

i5 

g 

B 

k 

u 

7 

? 

o 

«- 

u 

J 

CQ 

z 

^ 

i 

X 

i 

2 

i 

3 

o 

i 

i 

i 

1 

§ 

i 

i 

i 

i 

z 

e 

o 

o 

<g 

c 

a 

o 

:;^ 

;^ 

■H 

•c 

o 

u 

o 

o 

o 

c 

o 

00 

c 

,; 

c 

.-H 

u 

« 

u 

(U 

0) 

p 

o 

g- 

o- 

o. 

o. 

a. 

41 

a 

o. 

(X 

2 

at 

01 

«> 

M 

4J 

•-] 

J 

Q 

U 

o: 

0) 

(V 

^ 

o 

o 

o 

?■ 

o 

§ 

V 

5 

^ 

J= 

5 

5 

o 

>• 

>^ 

1^- 

,_ 

« 

«i 

<u 

1 

o 

B 

e 

B 

c 

5 

S 

^ 

5 

^ 

^ 

C3 

UJ 

<s 

I§ 

5 

41 

■2 

,s 

O   Ul 


o       o       o 


DC 

■;- 

U 

-1 

3 

^ 

3 

-H 

3 

j,^ 

3 

K  ^ 

<-> 

o 

fl 

o 

'f- 

\d. 

i-l 

^^ 

3 

"^ 

w  '' 

-<        rg 

t/)  '' 

"'a: 

« 

W  ^ 

W5 

Si 

z 

z 

S  J 

o   J 

J  o   o  o 

J  o    o 

O    O  O    o  o    o 

'""' 

""' 

i 

rH 

^ 

^ 

=a= 

^ 

Jj^ 

g 

i 

r^ 

1 

?; 

u 

^, 

o 

w 

a 

y 

o 

^ 

•4) 

« 

§ 

g 

g 

s 

- 

3 

X 

§ 

s 

3 

- 

^ 

jT 

o       o       o 


o       u       u       o       o 


00U00  15U0 


o       o       o 


g    § 


g    g    i 


3  3  g  3  u  3  S 


3   3   U4 


3    3   3   3    3 


i  -    z  -    z  • 

I    O   CM    O   CM    I 


O  V.  O  J^  o 


^   ^ 
K   K 


U         U         O  T- 

OOO-HCNCO  v.  Or-l 

^         g         g         g         ---.,-  -         - 

it         H  H  H         Z         ^         S'.         -B.  O  S^.         gj 

>.g§§g8g«  -^^ 

J  ►J         ,J         eJ         oi         O  ii 

1=1 tj       o        •      g 

c:       c 
coccc.c  oo 

(J  ..••••►-]         (0         nj        c 

OOOOOO  OOf-i 

•HUUOUOO- 

0^'^'^-|'^-l™oo 

T<  T^  -A  -ri  -ri  -^  IJ  O 

J^OOOOOO  •■u 

u  ~o         o         o 

;5     g     g     g     S     §     §     -     "     "     3 

pap3CQeQ0QCQO->H*H 


^    s 


O         O         O  U)         <J 


'<^.         u.         '^         .V 


U,  V.  Z  2  tyi  ^  ; 

WWWUJPSUJWWD£U1DCUJI 


ov;oroOmOmOroOfoOmomOrnop:Ov3-o- 


OO    CJOOO    CJO    uooo    oo    oooooo    oo 


y    ^ 


^    ^ 


■^    a 


'^   ^ 


y   t^ 


^  I 


^^ 


41  > 

3      <: 


OOOuOo  0(Ji 


o       o       o       o 


5   s 


I  1 


H 

S? 

K 

III 

(_, 

^ 

^ 

2 


o 

CO 

o 

o 

s 

3 

00 

^ 

< 

lO 

in 

u^ 

-=f 

-T 

■' 

<f 

~* 

■^ 

-^ 

"■'' 

"* 

■^ 

Ul 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

-J 

►J 

J 

J 

li 

u 

tj 

o 

d 

6 

d 

d 

d 

d 

d 

d 

d 

d 

d 

o 

J, 

(V,  m 

' 

<^ 

o 

^ 

in 

kC 

to 

,^ 

o 

m 

m 

<, 

m 

^ 

t-  -1 

-a 

-, 

u  < 

R. 

eS 

s 

^ 

is 

in 

'^ 

3 

;^ 

3 

V, 

o 

8 

§ 

° 

S 

5 

o 

r^ 

s 

s 

§ 

3 

s 

s 

r^ 

- 

tn 

° 

fn 

s 

" 

S 

5 

- 

0) 

§ 

.2 

c 

c 

c 

j2' 

ro 

j^- 

w 

m 

m 

S 

H 

nj 

B 

o 

3 

3 

o 

-H 

m 

<u 

m 

X 

° 

^ 

^ 

° 

3 

P- 

ii 

<^ 

a: 

1 

" 

^ 

** 

4 

5 

o 

w 

i-. 

., 

w 

3 

U4 

3 

'J- 

U4 

3 

Ul 

u 

V. 

■^ 

^ 

in 

CO 

to 

H 

^ 

V. 

^ 

w 

s 

S 

Ul 

S! 

S 

p. 

K 

D£ 

S 

g 

K 

li-. 

Ui 

3 

tJi 

i 

:i 

^ 

■^ 

J 

^ 

.A 

^ 

^^' 

ul^ 

^^ 

u.^ 

U.S 

J 

.^ 

^ 

00 

3 

DC 

r-  p 

DC 

3 

o 

- 

- 

c5 

o 

3o 

K  o 

2o 

3  o 

Ih  o 

i^  o 

"  o 

!h    O 

.-(  o 

in  b 

!h  b 

^ 

< 

i 

in 

s 

o\  In 

^« 

^ 

CT>  S^ 

OO   f^ 

VO  S 

cnS 

OO  m 

00    S 

a^ 

^i*^ 

s 

^ 

■^. 

.^ 

-'   -I 

(M 

</) 

ts 

■^  en 

"^  tn 

"!  5" 

z 

z 

'^.  y 

■^i-. 

'''  f. 

«s 

z 

J 

^ 

o 

o  o 

u  o 

J 

o 

u  o 

o  o 

o  o 

O   O 

a  O 

o  o 

o  o 

o  b 

^  s 

<u  S 

J  b 

o 

o^ 

s. 

^^ 

.^s 

v 

^ 

0)  m 

.5!S 

^S 

^S 

a)  n 

0)  r^ 

JiS 

«S 

<5i 

s 

o 

- 

l/l 

(/: 

f> 

s* 

^ 

s   s 


J  5s  a 

ri  H  '^ 

"  |3  li 

u5  S  & 


a       g 


u       c       u 


o       o       o       o 


o       Bi       o       o       2 


Q  U  Q  => 


s.    a 


oooouu'oouuij 

'^  "^  -'         *"         '^         •  '         f^         "^         "^l         -1 

r^inoooooo4noI^ 

r-.r-|.,-(u-,ulOOvOCNu-in 


O  o  3  3  o 

s      j:      <      <:      a: 


3         3  3 


CO  Z  Z 


3  dJ  U  3 

«  U   Z   UJ   Z   U4   CO 


O  <N    O  tN   O   <N   O 


Of^OtMOrMOCNO' 


OoOoOoOoOuOuOOOuOcioriT. 
r^    fli«i    rti«%    /!!,«    rti.^    -.  — »    r:"    r.   ^^    y*-*    V*-'    u'j 


O    o  O    o  o 


g   §   §  - 


S     3 


H         5         H         2         5 
►H  <  O  W  LJ 

3         Z         o.         (J         u 


o        < 
g        o 


o        o         o 


o        c        c 


^'     .3     5 


o        o        o 


^     5 


ii    J3 


yr      u       n 


O  'J  o        u  o  o 


S3       a  3  a  L-- 


o  ^  o  n  o  ~.T  o  ■ 


in   o  o   o  o   o  o 


O     (Q  O     (0  O     CQ 

^1  ^1  ^1 

Xi       ■  J3       ■  J3       . 

o   o  o   o  o  o 


o   o        o  o 


o  o 


O  o         r^ 


u  u  u 

y  w  S 


"  tn  ?  w       P*  ?  ^ 

o  ^  o  ~T        o  -r        o  .-t        o 


O    -T  O 


a.  -H 
X    I- 

^     • 

o    c 


XI   ■ 
5  ° 


^   ■ 
^5 


a.  ta 

M      ■ 


9:%      -^■.■% 


o  o 


O  <J  O  O  CJ  u 


u       u        o 


g    s 


^T  o  <r  o  <r 


o  m  o  in  o 


X  ;.  S 

H  O 

U  H  "1 

V-.  H  y 

X.  M  q 

2  M  •-! 


^5 


*^  CO  vO  00  o 


'J         U         C3 


o       o       o 


__  UJOOcOUIUiul 


Sii2^Sy°"°"°"°<JOoOuoooJ 


<  H  -«  H  tn 
O   3   U  3   < 


o       e 

■H        j:         o 

S     4i     " 


<      :^'      2      ^ 


OOOOOOOCJ) 


o       o       w 


CO        (0        m 

3  3  3 


a         u        u         a 
u        S        H        o. 


O    ^     O     rH     O     .-I     O     I 


o^Or^Or^o.-^ 


z        z;        j; 


OoO   uo   oo   oo    oo   oo   oo 


^.     Si     g 


i'  '    r"  o  -^  ^  -   .-4 

ox.      O^Or-lO^ 

tn         m         w         z 

OOf^OOOOO 


^ 

^ 

.^ 

>-. 

:H 

-T^ 

K 

oo 

ON 

,^ 

-te 

.i: 

-J 

H 

Ci 

ri 

h 

.•1 

E« 

L'1 

fl 

CQ 

n 

f^ 

ui 

M 

fS 

1  ' 

'" 

M 

1/1 

HI 

'h 

p 

:-. 

^1 

o; 

1 

1 

1 

1 

1 

tl 

Hi 

^ 

rr-. 

M 

1.1 

M 

y. 

ft 

^ 

p, 

g 

^ 

^ 
^ 

n 

t:t'(i 

^ 

B 

3 

^ 

g 

e 

s 

^ 

f^ 

f^ 

^ 

i 

c 

1 

1-1 

" 

. 

. 

- 

,5 

" 

S 

o 

o 

o 

c 

S 

>-• 

u 

u 

u 

<-> 

;>, 

1 

c 

% 

c 

N 

^ 

-H 

^ 

:H 

:H 

:;4 

:^ 

■::\ 

t; 

s 

2. 

>< 

1 

3 

o 

o 
o 

o 

■o 

o 

o 
5? 

o 

CO 

>% 

i 

c 
re 

a 
5 

U! 

1 

i 

■§ 

1 

' 

C 

o 

1 

1 

c 
o 

OS 

o 

1 

1 

O         <J)         o 


(J  O  Q  U 


U  U  O  O  O 


o        o       o 


O   M 


O  O  O 


U        3: 


IS 


___  u       u  ^  u 


o   o  o 


oooaooooooooooouofjooo 


3    ^ 


5  - 


a        ;l. 


■rf  O  O  -H  -H 


^   £ 


Ii7 

^ 

ao 

n 

VC 

n 

< 

<r 

Ui 

J 

^ 

J 

J 

J 

J 

J 

,i 

J 

J 

.J 

J 

-J 

Zi 

J 

d 

O 

d 

d 

d 

d 

d 

d 

d 

d 

d 

■  f 

<vi 

Q 

, 

T, 

Q 

M 

Q 

o 

Q 

IN 

.n 

in 

(-  >• 

o 

Ul     J 

° 

^  s 

<T> 

o 

<r 

o 

H   O 

tN 

n 

rj 

n 

i^j 

<N 

'^ 

'"' 

2 

- 

O 

in 

lU 

0) 

0) 

m 

c 

c 

lU 

^ 

D 

ffl 

o 

Ul 

ra 

(U 

c 

c 

o 

00 

00 

D. 

in 

ID 

ID 

J3 

o 

U) 

10 

o 

< 

^ 

02 

" 

Q 

O 

^ 

o 

a: 

< 

< 

» 

3 

p 

Si 

v. 

15 

C/5 

tn 

in 

S 

En 

in 

'■■'• 

tn 

'J, 

U 

S£ 

Ul 

UJ 

:i 

Xi 

Ul 

UI 

fi 

Ul 

15 

1^ 

in 

15 

15 

15 

S 

in 

M 

.^^ 

."J 

u 

.^ 

ui 

u 

lij 

'^ 

u 

u!  li 

u  :^ 

15    W 

15    U 

15    UJ 

15    Ul 

1-.    CM 

>:• 

:^ 

o 

-      1' 

-       15 

-       15 

-'    15 

-       X. 

O    ^ 

o  .  r 

O  .r, 

O  in 

O  in 

O  ^ 

O   ^ 

O  ^H 

o  y 

O   U-, 

O  .n 

vO 

u-1    ^ 

•  O   M 

<T.  in 

t: 

vo  .^ 

n  u-i 

0^ 

S   O 

JJ 

n 

yr 

o 

15 

yi  '^ 

15 

o   o 

O     o 

O      J 

o   o 

o   o 

O    O 

O     I. 

O     u 

o    u 

ox     (U 

.1     (U 

m    01 

r»1     0) 

r-i    lU 

r-i    01 

t-1   a 

0^   </l 

(-1  in 

n  CO 

ro   W 

r-1    W 

n  in 

n  inm  in 

m  in 

n  in 

< 

■n" 

- 

:^ 

2 

1 

i 

< 

< 

-;; 

< 

2 

^ 

9 

g 

'T- 

^ 

s 

■'S 

tn 

J 

3 

s 

-J 

■i; 

Q 

^ 

Q 

[^1 

•;: 

00 

'JT 

t 

?! 

t".' 

J 

\i 

15 

O 

15 

15 

15 

< 

[^ 

J 

'i; 

1". 

g 

1 

« 

15 

I 

^ 

"• 

'" 

in 

"' 

-< 

iq 

CQ 

PQ 

'-' 

in 

. 

ID 

•b 

^ 

^, 

')!. 

^ 

o 

c 

>• 

H 

c 

o: 

in 

o 

p. 

Q. 

15 

>• 

» 

c 

HI 

t3 

S 

3 

S 

o 

o 

b 

41 

01 

£ 

£ 

u 

^ 

Ul 

a) 

o 

§ 

o 

o 

u 

g 

,? 

,c 

o 

d 

5 

5 

o 

<v 

1: 

:^ 

o 

o 

o 

g 

M 

in 

fe 

■H 

a: 

< 

C 

c 

n) 

« 

ra 

e 

,J 

"ii 

'^ 

"^ 

^ 

<n 

t.      J 

c 

3 

o 

o 

T) 

•o 

^ 

O 

10 

.c 

55 

o 

o 

Q 

< 

< 

" 

w 

" 

o 

u 

u 

" 

Q 

OOOOOOOOO 


o       o       o 


o        o        o        u^ 


5500 


°°ooooo§g 


«         2  2 


W  15  to 


S  z  3  en  s 

rH      3      3      U     ill 


3  3  2  :*  X  3 


^0O^r>O^£^OSr;O( 


^  s  i  S  i  ^  i  ^  ^'  ^  ^  §  ^  §  si  i  si  i  si  s  si  ^ 


g     g     g 


<       <      < 


U  U  (J  U  (J 

3  3^33 

S  w     u     2     S 

t-  H         H         H         hi 

H  M         H         H         M 


u         u         o  >< 


_ 

c 

5 

c 

,^ 

c 

B 

^^ 

.", 

.1 

^ 

,^ 

n 

•D 

w 

w 

m 

uT 

» 

w 

m 

«' 

tn 

uT 

•n 

« 

.1 

8 

1 

I 

c 

1 

c 

c 
c 

s 

n 

C 

<u 

1 

01 

1 

<u 
1 

fi 

c 

5 

c 

a) 

c 

I 

§ 

0 

0 

0 

•H 
0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

g 

u 

0) 

(J 

CD 

0 

0) 
0) 

(J 

OJ 

u 

0! 

01 

^ 

o       o       u 


:r5  o        y. 


o  .-H  o  .-<  o 


ooooooooooooo 


o       o       o 


O  U  hJ 


1-1  f-  ^  o 
IS        z 
o  o  o  o 


u       *       o 


O     M  O 


H    Q  1-1    Q  «  Q 


0)  (U  o 


90 

z 

2 

a> 

^ 

o 

(-1 

Q 

^ 

b 

b 

0 

lo 

^ 

in 

Tr 

in 

CTv 

a\ 

a\ 

< 

u-l 

i-O 

5 

J 

J 

J 

►J 

J 

^ 

J 

J 

J 

^1 

-J 

-i 

-; 

-; 

UJ 

d 

d 

j 

(j 

u 

li 

d 

d 

d 

d 

u 

d 

d 

d 

O.   -1 

CQ 

lO 

^ 

m 

n 

CTV 

IN 

in 

en 

0 

■n 

0 

•n 

u-\ 

(-    >- 

<r 

(Vl 

ri 

"^ 

-T 

rl 

>o 

1^ 

rj 

^' 

■-I 

«    J 

W   i-c 

< 

Q 

5E 

. 

.^ 

o 

. 

vC 

o 

. 

0 

. 

. 

- 

£ 

o 

-0 

ss 

CT> 

S 

rn 

"^ 

en 

ro 

tn 

" 

" 

" 

" 

" 

cvi 

m 

m 

o 

<v 

>-« 

HI 

in 

1(1 

." 

> 

o 

S 

U) 

Ul 

p. 

J, 

^ 

•A 

y 

X 

y_ 

y_ 

3 

o 

3 

3 

3 

3 

3 

o 

< 

05 

< 

« 

'-' 

■* 

"^ 

< 

< 

-1; 

->; 

"^ 

"* 

g 

U 

v. 

H 

3 

ii 

3 

D£ 

w 

u 

3 

■^ 

g 

3 

3 

Ul 

3 

■^. 

in 

in 

K 

V- 

in 

V. 

''■ 

B5 

f: 

^ 

g 

g 

^. 

3 

iS 

3 

y 

P. 

S 

■1 

i^ 

y 

jj 

y 

u 

„ 

u 

y 

u 

0 

0 

u 

0 

0 

0 

u 

D: 

UJ 

u 

U 

3 

UJ   3   IJ 

■^. 

5'. 

jj  in 

0  in  0 

o 

Ul 

r^  -3 

S  -J  w  <r  S  <r 

i: 

j:  00    3  00   3 

-H    UJ 

;- 

i.j 

3 

3 

" 

;^  5d  b  c/ 

o  tn  o 

/I   O   Ul 

o  f^'  o 

n  0 

\n  0 

in  0 

o5b 

ctI  0  oJ 

b 

I?  0  -*? 

0^ 

r-i 

n  OJ  ro  oo  f^ 

CT>   tn 

tn  ly.  n 

en 

0  !n 

0  m  0 

o 

r-.        oo        to 

W 

« 

■^■ 

ii 

in 

y 

_  5; 

is 

•-'. 

.  f 

y 

v. 

.  y 

o   u  o   o  o    u  o 

^S  ^ 

b 

0  b 

J  b 

J  b 

u  b 

0  0 

0   b     rj 

0  0  J 

en    (1 

0)  r-i 

0)  rn 

(U  m 

(u  m 

0)  m 

.n  J^  in 

en  V 

r-i   t/ 

rO    u 

T  |~1 

/I  m  in 

n 

/5  fn 

m  <-i 

in  en 

Ul  r-l 

in  m  1/1 

,n 

i 

=!t 

■•! 

j; 

-3- 

^ 

o 

__, 

S 

UJ 

■- 

3 

§ 

J 

OS 

J 

o 

Ul 

CQ 

ri 

g 

W 

M 

rn 

^ 

§ 

f-1 

^ 

-s. 

9 

g 

X 

V 

■'' 

uJ 

in 

^ 

« 

UJ 

U4 

Drt 

>'. 

U) 

te 

[2 

1,'i 

o 

g 

g 

0 

g 

X. 

3 

-t; 

u 

< 

;< 

b 

'• 

CO 

Q 

'^ 

o 

u 

"^ 

'•1; 

in 

« 

'■ 

c 

C 

C 

s 

c 

« 

o 

<u 

c 

r: 

c 

C 

o 

O 

o 

c 

•H 

1-1 

c 

o 

a. 

3 

>< 

(U 

XJ 

•o 

•a 

>^ 

o 

in 

c 

OS 

o 

o 

o 

o 

H 

to 

0) 

^ 

u 

u 

V4 

vu 

0 

0 

e 

6 

Ou 

a. 

.H 

^ 

c 

^ 

>a 

0 

O 

(U 

ID 

■H 

> 

a! 

OJ 

o 

O 

o 

c 

c 

C 

3 

o 

3 

Cl. 

c 

a 

H 

;:^ 

0 

0 

'-' 

0 

^ 

o 

< 

J3 

J 

n 

Jl 

J 

3 

Q 

01 

c 

J 

CL 

.^ 

1 

01 

g 

(Ju 

o 

« 

m 

CQ 

a: 

•^ 

"^ 

UJ 

UJ 

UJ 

UJ 

"^ 

O  h~  ON 


O  O  O 


ij>  <J)  <J> 


rH  u-i  O 


O  O  O 


sua 


.-I         O         O         -H 


o  v:  o  is  o  1-^  o 


3  3  3  3  W  3 


3  3  3  3  3     3 


OQOOOOOCOOOOOCOO     00 


o   o  o   o  o 


<«  c-»  tn  m  «  I 


t-i         o 
U         Q 


2    g    s 


ii 


O         O         O         O         O         tJ 


15     cr    § 


a:;        X        X 


S        S 


92 

§ 

- 

- 

^ 

^ 

^ 

^, 

In 

^ 

Zo 

o 

^ 

^ 

^ 

H 

o 

^o 

< 

ITI 

s 

J 

J 

J 

J 

J 

J 

J 

J 

>J 

J 

-4 

-J 

►J 

U 

(J 

6 

d 

6 

d 

o 

O 

d 

d 

d 

d 

o 

d 

« 

l-<    DO 

f 

_ 

^ 

r4 

^ 

■ri 

VD 

r~ 

CM 

-t 

r~. 

o 

o 

r  1 

o 

m 

U    H^ 

< 

o 

^g 

o 

tn 

o 

O 

O 

. 

o 

I 

a^ 

CT> 

CO 

oo 

o 

o 

gg 

(Nl 

<-! 

CNl 

.1 

n 

m 

n 

■"' 

■  T 

CM 

" 

ri 

z 

o 

M 

t. 

i 

M 

01 

e 

B 

§ 

§ 

<u 

£ 

to 

o 

(U 

O 

o 

o 

CD 

O 

o 

o 

S 

« 

« 

in 

00 

in 

a: 

« 

in 

« 

>: 

« 

Ul 

3 

3 

3 

l/l 

in 

in 

■^. 

s 

t^ 

[^ 

3 

g 

&5 

jj_ 

bi 

3 

^. 

;^ 

i-. 

t^ 

u 

o 

o 

y 

o 

o 

o 

o 

o 

u 

,j 

,j 

o 

3  3 

H 

3 

u 

3 

3 

3 

3 

3  3 

3   3 

in 

oj  m  b 

J  in 

X.    1 

z 

o 

3   (N 

UJ 

N     3 

3 

3 

-     Z 

-      V. 

-      v. 

H 

o  oo 

/I    O    .- 

H    O   .-H 

-1  o  ^ 

H  o 

HO 

-I  o  in 

o  n 

cr. 

n 

vD   (-1 

n  n 

n 

""   S  O  c-1   C 

rl 

o  S  - 

<r        t- 

J 

lO 

in 

■^. 

'^ 

tn 

y 

•^■. 

5^ 

in 

lO 

y 

o   o 

o    t. 

o 

u   O     J    O     u 

o 

tj  o   J  o 

■  o 

o   O    u 

O     (j 

o    J 

o    -J 

CM   a 

o^ 

«  n   <u  f^    a 

a!  n   (U  n 

(U    r^ 

lU    CT^     (U 

C7V     01 

r-l    OJ 

S  (?) 

<r  i^ 

0   ro    lA 

" 

on 

n  in 

fl   u-, 

~ 

•■•- 

f_, 

:^ 

^ 

r-l 

m 

VD 

rH 

9 

« 

:< 

1 

Ul' 

,-i: 

Y- 

:^ 

g 

1 

'== 

'i 

H 

3 

1 

"j^ 

1 

^ 

1 

1 

8 

a 

1 

T 

^ 

^ 

s 

Di 

oi 

0. 

in 

d 

m 

^ 

•^. 

^ 

\i 

« 

|g 

H 

>< 

Ul 

3 

g 

r^ 

^ 

BJ 

1 

ri 

§ 

o 

I* 

_] 

'^ 

^ 

i; 

ort 

o 

o 

u 

" 

'"' 

m 

° 

m 

(Q 

o 

T" 

". 

_ 

^ 

_ 

c 

c 

c 

£ 

c 

c 

C 

o 

(U 

<u 

(U 

0) 

3 

o 

o 

T) 

TJ 

■o 

•o 

■a 

X) 

^ 

o 

2 

o 

o 

2 

o 

iu' 

i' 

CL, 

'<j  c' 

u    C 

c 

o   ra 

;"   (x 

o 

o 

o 

o 

o 

o 

^ 

u 

^ 

a 

H 

^   o 

J    o 

o 

8 

g 

u 

H 

H 

z 

a 

B 

e 

s 

B 

E 

>, 

01 

^ 

o 

a 

g. 

n 

« 

« 

n 

a 

n> 

(U 

O 

qj',-( 

<U    ,-1 

^ 

z 

o  O 

a. 

o 

o 

o 

o 

O 

B 

00 

u 

■H 

O 

u 

c 

Of 

m 

3 

3 

3 

3 

3 

3 

^. 

o 

c 

c 

^   o 

■H 

a. 

u, 

>, 

p-> 

>> 

OL 

C     3 

C    u> 

v> 

u. 

1 

5 

CO    cr 

< 

S 

a 

s 

3 

3 

5 

5 

5 

r. 

2 

u    01 

£.5! 

^ 

tj}       i:>       'J 


o         (J         <J 


o         o         o        o 


g        ^ 


O  tri  o  ui 
n  iri  ^  >o 


OO^OoOoOOO 


o  tN  o  r-i  o  ^T  o  -V  o  <r  o  <T  o  <r  o    t 


o  o  o   u  o   o  o 


§  § 


o        u        oa        Q 


s   ^ 


o         o        o 


o        o        o        o        o 


U         <J         u 


o        o        o 


9^ 

z 

o 

- 

- 

- 

" 

" 

o 

To    r. 

^          rl          'i 

n 

GO 

< 

c-1 

ir, 

> 

u 

J 

.i 

>   1 

-J 

^i 

^ 

-l      ' ; 

■  1          'I          '1 

• ; 

u 

u 

6 

o 

d 

o 

O 

O           15 

11 

^i 

? 

^ 

m 

r^ 

UJ 

r^ 

o 

~T              O 

r         "A        (-1 

u-i 

H   >• 

< 

o 

^s 

-. 

T 

o 

. 

. 

o       b 

n 

s 

.n       ON 

yO            f1            n 

gs 

?! 

s 

5 

- 

- 

■" 

z 

o 

01 

c 

x> 

n 

H 

^' 

1 

•^ 

w 

o 

jj 

S 

^ 

-H             o 

r:         1)         0) 

s 

^ 

S 

j: 

M 

S 

Q)           (J 

tv 

y 

■H            o 

a: 

CU 

^ 

3 

c« 

ffl 

O        o        o 

'-' 

w 

§5 

w 

'A 

^. 

bi 

3 

g 

^- 

3 

" 

S 

3 

i^     i? 

S 

s 

^5 

u 

3 

U     LJ    U             VD 

o 

3  '^ 

u  >o  -    ^  w 

3 

3         3         3 

3 

o 

m  z 

-     ir>  -     m  -     u 

o  S 

O  c 

0  O  oo 

,-   ri  o  w 

o  ^   O  C-.  o  <- 

CD   03    CNI  CO    n 

ON               n               n 

CN 

o 

z 

z  ' 

lO 

(/5 

>-. 

- 

Z          Z 

z        z        z 

yi 

O    cj 

o 

J  o 

J  o    J 

Tn 

J  oo    o 

o    o  o    u 

b   o  o   a  b 

j  b  -J 

una) 

o  ^ 

U    CVJ      Q) 

n    «  >o    0) 

)  n    OJ 

m  wi 

n  i/i  (^  0 

D  n   w 

0  IN    to 

m  en  m  0-, 

n  in  r-,  >«  cr-  u 

,m  u. 

s 

i 

in 

S 

in 

1 

y, 

o 

s 

^ 

§ 

^ 

>< 

(-• 

z 

•H 

-^ 

J 

X 

«x 

■A 

1 

o 

!^      "^ 

r-           S          l-l 

2 

y 

UJ 

z 

Oi. 

t'. 

1 

:^        1 

I..          lO 

!j 

u. 

ai 

J 

li          S          ^ 

^ 

o 

He 

s 

d 

t 

^ 

^     3 

4) 

U 

Q 

a 

c 

vO 

o" 

c 

o 

c 

•rt 

•H 

•H 

;-■ 

(U 

3 

m 

c 

Z 

•o 

o. 

o. 

■n         -T         -n 

o 

y. 

>• 

Ei 

o. 

o 

b 

f- 

00 

c     • 

•H            O 

u 

^ 

o 

o. 

O 

c 

o  o 

u 

U) 

o  o 

z 

.H 

o 

•o 

o 

o! 

u 

•O    rj) 

u;       -rt 

M 

^ 

o 

I 

T) 

•H    C 

o 

u 

O         O         O 

o 

i 

s;  ■'^ 

z 

5: 

ui 

■U              0)              OJ 

^ 

m 

i:        f;        n 

3 

< 

s. 

a: 

m 

J 

"* 

CQ 

3 

l-i  Q 

->         Q 

""       '"^       "^ 

U4 

o\        o        m        1-4        o 


O         CJ         tj         <J         u         o 


(J       ij        o       o       u       o        u 


O         O         lO         o 


O  -r  O 


:^S 


O  p  o 

Q         Q         Q 


•^     i     § 


o   a  o   o  < 


O  <-^    O   (Nl    O    CNl   O   I 


o   uo   oo   uo   oo 


^.  -     ts  ^  W  -     («  ■ 

I        «        z       « 


O  .-(  O  t/)  o 


*   ==-   3 


o        b 


a;       OS 
2       S 


a       Q 


5         S         Q         'q 

^    ^    :S    i 


:^  -^  H 

U  Wl  Pi 

<  ^  " 

Q  -ij  q 


oooooooo 


e       B        B        e        B 


c         c        ac        X        a: 


u   o   o 


{J)      ij>      i:)      1^      ij 


o   o   o 


o   o   o 


o  r-i  o  tN  o  ( 


O  (J  O  o  o 


ouioSu^^ot'.  o 


boonof^ocrto-ao.obv 

DO'OO^0OL0O^/)O^«o 

o  OO  OO  OO  OO  UO  UO  OO  UO  fjO  UO  uo 


s    3    '^ 


O    J    << 


3     ii 


o    o   o 


■?.   §• 


o-   o-   ui 


=!S 


o       o       u      o  o  o       o 


o       e;       e>       li 


O  CT>  O  NO 


sC  nC  ^ 


W    S    t/)    =5 


g    -  g 


o   o  o   o  o 


U    O    O    O    O    (J    <J 


o   o   o   o 


^5  >'.>'.  tn   t/i   in   to   c/)   in   ■-•. 

3         UJ    UJ    Li    y    W    W    W    ^    lU    IJ    li    Ul    I.] 

in       5       in   in   in   li   S   in   in   >'.   i/i   ^.   in   p.   I/) 

m        \£)        Co     '  3     '  rC         3^3         D:         3         in     '  ^i  '  *  u-i  '  '  To  '"  u-i        tn     *  iri         i 
3         3         (J         UJ         D:  3m3in3'03'n3         3  3  3  W         3  lil         IJ 

-in-in-in-in-in-  -         -         -         -in-t/i-in-in-in-in-in- 

0^0^0^0^0--iOtnOtnOtnOinOc^lOriorloi^iOr-jorioriO' 

in        Z        K        tn        in        1-.        in        in        X        vc        in        in        in        en        ■,'.        in        i-. 

o   oo    oo   oo   uo    oo    IJO    oo    oo   oo   oo   uo   oo   uo   oo   u  o    tJo 

lu  n   <u  ri   aj  m    0)  ri 


in 


in  - 


e5        5 


13  0000000 


^  O  00 


O  r^  O  ol  O  CNj  o  (N  o  ri  o  f^J  O  f  J  O  ri  o  r-i  O  r )  o  ri  o  rj  o  I 


ooooooouooououooooooooooooooooo 


o       o       o 


•u       -o       XI       o       o       o 


u  iJ  w  O  O 


o       o       u       o       o 


o       o       o 


g       g 


Z        ti        tn        ^-.        ^^        ;-.        Ln        (/)        ;:        to        i/j        :.-.        ;-. 

SscnstnB;ioE:nsin        c/iU:i/ouE'.  aP.        en        lo        u, 
U         S  3  3         i:  Ui^tJ  3  UJ         U4>n3in3>'',   3 

orjoc-iorjor-iorjoc/iorioijor-ioinoi/ioioo 

O  OO  Jo  OO  OO  OO  (JO  Jo  Jo  Jo  Jo  Jo  Jo 


J  w  y  pj  ;-. 

o  W  S  S  >:  i-i 

y,  J  u.  u.  (^  ;- 

O  <  O  O  o  w 

J  o  h:  X  X  o 


o   o-   o- 


<D         O         O         O         O  O         U  O         (J 


u       o       u 


:^S 


w 

i« 

bj 

1^ 

1^ 

i« 

i/i 

g 

•jj 

Ul 

■•: 

;: 

-: 

u 

w 

w 

E?. 

UJ 

Ul 

UJ 

'.'. 

'-'■ 

1^- 

UJ 

UJ 

^.. 

'y- 

UJ 

UJ 

UJ 

H 

U 

•,. 

1,1 

g 

111 

111 

I.J 

UJ 

w 

-^ 

w 

u 

UJ 

g 

UJ 

1/1 

l/l 

w. 

''• 

V. 

l''. 

:-<. 

UJ 

•'• 

o 

,j 

,1 

(J 

,1 

,1 

,, 

,, 

o 

U) 

,1 

,1 

,1 

u 

u 

u 

t- 

'■  in 

fi 

■:  t-. 

is 

l}i 

n 

b,' 

in 

is 

^i 

Ji... 

w' 

t; 

E 

3 

ti 

is 

^ 

,:^ 

^ 

s^ 

.i   UJ 

i;  - 

t^ 

0^ 

i- 

Cl 

^c« 

V. 

-^ 

Z 

VO 

ii 

^ 

V. 

'.^ 

'"' 

.n 

(-. 

■y. 

- 

;:; 

'■' 

UJ 

fO  _       ■X- 

rj 

u  c   u 

en 

tn 

" 

U) 

.■> 

UJ 

'"' 

"' 

UJ 

U)  n  UJ 

1 

i 

^t 

j 

«! 

i 

g 

■■ 

•j: 

y 

:'i 

i 

- 

^. 

r. 

I 

lil 

^ 

^ 

t^' 

pi 

^ 

,'-. 

■r' 

t;* 

^ 

in 

'1 

1^ 

" 

\'\ 

^•.' 

^ 

^ 

X 

^ 

j^ 

n 

'" 

'^ 

■" 

f>. 

"^ 

w 

cu 

Ul 

UJ 

'"' 

b: 

c 

° 

O  O  X 

u'        o         o 


O  H  O  -H 


o        o       o 


6       e       o 


a       :i       o 


(J        o        o 


<J         <J        o 


o        o        in        o        o 


8     ^        g 


Ofc:0.-lO.-t  OXO-HOMOrHO-HO^OrHO 


o    u  o    u        o    o  o 


^  '^ 


2      I      u 


O  3    O 


:^S 


U  C3  O 


o        o        o        e: 


fc         3         UJ 


c  .-(  o  .-H  o  r^  o 


o   o  o   o  o    u  o 


lO^O.-IO.HO.HO.HO.-.0-HO.HOrHO.-IO.-l( 


i-        oi        i<.        U5        u)        i^        trt        o]        V.        en        c/) 
ooooooooooooooooooooo 


p^     "I 


(.;  tn  ^.  oa  f  w  •,-.  a:  01  u,  rj 

ij  ij  o  ui  w  V.  rrt  «  r:  u  <  -1;  ti^  -< 

^  2  •'•  B  .  'j  H  f;;  ;^  d  d  l^ 

?ii  S  ;■.  a  n  I.I  lu  iJ  'J  •  ~'  '- '  ''->'  -^ 

j!  >;  -1!  >i  yi  ;i:  i--.  r  «  o  m  ■"  >1  >" 


000 


Q       Q       n 


:S       >1       S       -^       •=? 


Q 


O        (J        o        o        o 


O  'J         I' 


o       o       o 


g     S     g5 


OrHO-HOr-IOOOOWOtOOtOOCOOriOcslOl/lOtOOfl  Oc 


w       i^       ^^ 


o    o  o    u  o    u  o 


i   O     O   O     O  iri     u   I 


^  ^ 


o       o       o       o 


2    i 


o         c        o 


o       o       o       o       o        o 


H      ^      <:      <      <      <      < 


' 


a^  O  0^  O 


iJ><J>UU>U)U>l^lJ<J>t^ 


O    U   O    (J    u 


,Y,      ^      \^      \^      '^ 

•j.  Xi  '^  Vi        DC 

o   o   - 


p-iM   .oooooo<:<^'' 


^     UJ     U4    Ul     ^     Ul 

o2   i5   pa   to   <   J 


o    o   o 


•H     -H     -H     D.     3 


3     3     O     3 

•a   -o   a   XI 
C    C    l-    c 


o   o   o 


<   H 

H  a 


O        (J        o        o       o        o        u 


o       o       o 


ui  3  S2  D:  J'.  :i  t- 


O  rH  o  .^^  o 


o    u  o   o  o    u  o 


U        O        o        Li        -I",        iJi        lu 
m        ^        _i        V        iJ        •-        U 


■H  S:  60  U  t_) 


-    i: 


o  ui 


u       u       o       u 


D:  JS  i:  >5  -     i!  - 


,-1  <fi  vo  10  t^  en  I 


<  ^  'V- 


u  o 

5g 


O    UJ 


o       o       o 


u       u       o       o 


o       o       O       o       o       o       o 


3  W  W  13  S  W 

R  z  z  w  S  to 

U  U  S  3  p:         3  W 

S'  z  c/5  S  E        i/i  E 


W  S  S:  tn  ; 
3         W  Z 


Z        Z        tn 


y     3 


^     3 


z       o 

M  PC 


C  C  3 


5   -3 

c 

C  -H 

O  iH 


H   ft. 
O   UJ 

H  a 


O         U         O         U         Q         O 


u       o       u 


o:E^orgorNio<NOViOkr:o<NO 


o    o  o   o  o   o  o 


o    o  o   o  o   o  o 


>'     !j 


o       o       u       o       o       o 


o       o       o 


§  § 


e   § 


o 


OOUO  I  OOO  I  QUOOUOOOO 

s£)  v^  \C  vO  vD  \0  ^O 

OOOOOOOOCOI  1  I  laOOOOOIOOIOOCOl 

JIlVl*!  lOO.-l'HI^IOIO.-M^.-H 

rHr^r^cNOO^r^CT^^->i-tmcl^co0^^r-^ 
ooa^r^o^o^oc^a^ln•na^ooo^c^vD 


S  .,  H 


UJ^.         g 


00        oo        oo 

o<^ornornotno<-Soi?:orr.  ox.  Oi'.  Oi-.  Ok; 


<to^O<ro<io<ro<ro 


OUOOOCJOOOOOOOOOOOUOUOOi 


o    ao   oo    CO    uo    oo 


§       . 


:u         o         -Ki 


O  O      • 
X  u  s 


o       i:       < 


<  .H  O  .H  ?. 


(J       <j>       ij)       u}       1^       o 


o  w 


so  OO  OO  *X) 

00  I  I  00  >x> 

I  -J  IN  I  CD 

1^  ,H  -^  O  I 

CM  I  ^  CN  c^ 


cn        Si        cn 


•^  z  ^  z  •^  z  ■^  e:  ^  S-.  -         -     Si  -     y.  ^  t:  -    'y.  ^  i-.  ^  y.  -'  ■^.  •    ■,•.-'  'y.-     -y.'-    ■ 
OvTO-jo<fO<ro<rozo<ro<rovio<io-io<iou-ioiooinc.noi 


O    (JO    oo    oo    oo    uo    oo    uo    uo    uo 


lo   uo    uo   uo   uc 


a        « 


i  S  i 

rj       H       <J 

?   ^   s 


3    p: 


o       o       o 
p       p       o 

3     3     li 


3  3  3 


O  -H  -H  -H 


Q       o       n 


O  Q  O 


Q  C  3 


H      i».      o       r . 


5i 


O        U        u       o        u        o       o 


in  o  m  o  1/1 


vo  n  I 


ououooooououo 


4)  n    <U  O    <U  n    <U  I 


u       g 
j^       ^ 


a       a       a 


u       u       o 


3  3  3 


-      Z-      Z-      2-      Z 

Ou-iomomom 

w        2        «        M 
Oo'ooo    ooj 


3        CO 

W  ro    rH   I 

z       z 


OOOUr^UOOOx 


^  - 


H 

y 

a 

^ 

d 

OJ 

Oi 

a; 

S 

H 

c 

U 

(U         nj         (1) 
</l        O)        ir> 


O         I        u  u       o       o 


H  a, 

O    Ul 
H    O 


O  O  0^  O  O  O  O 


o  o       ^       o       o       o 


V-        52  S:  tn 


O    rH    O    .-I    I 


Oi'.  0l50i:0rH0i;0. 


rj  c   m 


Rooou-iuouoo        ooouoooouoo^ouoooo 


w  u  ,,  ^. 

it!  a  "  fe 

H  H  «  W 

o  o  w  t^ 

a  «  2  £, 

,:  J  S  S 


G    S    :;i    y 

►J  O  O  H 

PQ       a       ;'.        I 


g    s    s    a    s    ^ 

■^.       ^  us:-! 

-i;       o         .       (jj       a       o 


0)      OS  o       a       [1 


o       o       o 

i    i    I 


O   .-H  O   rl  .r.   . 


O     OO     OO     OC     OO     UO 


o   o  o   o       o   o  o 


o    o  o    o  o 


=K            H  H  H  O 

a;  c;  crt  K 

J        w  n  w  3J 

^       Z  ail  ^ 

^   s  0  £1  ^ 

c 
o 

C            (U  41  QJ  01           C 

Q          ^  ^  ^  rH           G 

O  O  O  O           U 

x;       s  6  n  E       ^4 


o  o       o 


O   1'.  O   >'.  O  iri  o  1 


o  in  •^.  in  o  1 


o   uo    oo    oo    u  o    uo 


o   o       o    o  o   a  o 


o        o        o 


S     ;5 


i  ^ 


s  n 


o   c   o   c   o 


ouooouou 


u  3  p:  S 


ozoao?:oinomo 
m        vo        >c        ci        ri 


op:o5^o^o;^.  Osoo- 


O  .-H  o        o        o 


S     S     t^     2;     ^     2     .; 


c:     S     'J 


o       o       u       o       o       o 


o       o        o 


:^S 


t^        o        o 


O   -O   O   vD   O   vO   O 


K  o  a;  o  ?'.  o       o  V.  o  >'.  o       o  ;'.  -e  ^c  o  ■ 


o    u  o   o  o   o  o 


ooouooooouo 


W      ■'j      ■.?      ^ 

u       :^        OS        b: 
ij       ^        ^       K 


T       S",       ^       °°       ^       ^ 


z 

< 
> 

120 

S3 

iilUilUUliUttt 

-.    -^     o     1     -^    ?:    -^    -^    '^     S    -^    :<    Tn    :,     o,    7.    ;,     S 

^. 

?.           &!     1^     g     g     -^^     ^.     g 

M    3    g    s    ^    1^    "    s    t^    t^    L^    "^    i;:    i^    i;i    f;:    ^''    u 

en                                                   3                                                   ;■■                                ^         __^        hi         ,^ 

S   "^   O   ""   S    "^   S   ""   §   ""    O   ""    -H    "^    °  ""    S   ""   °   ^   O   '"^  i^    "^    O   "^    O   ~^    i]  '^'  1^    ^  1''   ~'^    Tn    1'^ 

en  ""^  Z  "^  en  '^  Z  '^  Z  ^'  Z  ""'  en  '^  V.  '~'  Z  '^^  en  '"'  y.  "^^  ^_'  "^^  y'  "^ '  ;'■  "^  ]  y  '^  1"  '^  ' .'  '^]  i"  '^ 

<TOOOOOOUOOOUvrOOOO(JOOOO-        (JOCJOUOUi.~>u.-        uoej 

^e^SeSSeSS<JiS,^Se?i:Ie5JSeSS.?i?l(?i5.X<^^l(?iS(5i°.?!^(;^";./V;.?lS.J! 

3 

I  ^  ^  I  I  I  l^t  t  -i  ^  ^  'p^  '^  u.  z  i  ,, 

i      g      g      §      §      §      d"s      S      §      ^      12      ;.      !^      B      o      :■      rv 
^     §     £     S     S     a     i;Sgi^     i^     d     S     g     1^     Li     ^     £^     .-.     ^^: 

-i:3:3:enentnii:(njj<5xi-iuuj                   -jc^ 
o                   en                                          lO                        OO                   u                   --'''l^'-O 

S;3e^^.-,5b^-,-.«PL.U.        .nei"x;:« 

i 

o 

•o 

1 

>3eS.S(S-3(SoeS(S§e3(:i5Sii.'i.^o 
oooooo^oo^ooof^nnj;-'1 

1    1    1    1    1    1    s    1    1    2    1    1    1    i;    :5    !^    i^^    ;^ 

1  1  1  1  1  1  (S  1  1  1  1  i  1  i^  ^  hi  ;^  5 

o       o       o       o       o 


o       o       o       o 


o       o       o 


0^pj^><:^;i^U^uj_^3gUD:g30£ 


D:  SI 


^o        m        fn        m        o        vo        :^        ^o        fo        mr^m        r^        m        r~         ^-—  -     — 


oooooooooo-      oouoa 


o    u  o   o  o   o  o 


n        cr       M       f"        o        u 
ri       ^       ^       ^       ^       ^       W 


o       c       o       o 


<      <      <      <      > 


o       o       o 


u       u       u 


o        o       o 


x       j:       £ 


u       u       u       o 


o       o       o 


tn  r-i       :i  :^  D: 


:i  t^  p  n  w  . 


,Or^Or-.or-:j:r-.Ot^or-' 
t-l  O  .-H  -  csl  O  . 

^         -H         ^^  o  .-1         ^         ^ 


"^       "r        "^        "* 

^     ^:^     ^1     =■! 


S     S 


U         I        o       o 


'^-.  '^  :£  u  :£  ui  ^-^^^ 


(/I  i~1   :i:   r-i  3 


or^Or-         r^or-o 


r^      (l>Ci     Q>0     I^JO^     GJO 


5     S 


O  |.J         IJ         u  -3         3  o  u  "         " 

1.1        cQ        (D        X.       y.  ca        (a        T,        X 

o  .-J 


0  i:      -i: 

1  g      g 


3      . 
'^-     °     ==     ^     ^     I     I     S     ^ 


-.; 

Ji 

c 

c 

s 

^ 

c 

g 

^ 

g 

c 

s 

c 

c 

c 

^ 

^ 

'-' 

" 

'"' 

'"' 

'"' 

'"' 

' 

'"' 

^ 

!S 

!S 

<i 

3 

5 

u 

iS 

J 

s 

J 

8 

5 

J 

<i 

J 

5 

''P 

o 

o 

J 

m3 

^ 

^ 

.o 

■^ 

^ 

-^ 

^ 

.« 

.o 

■^ 

o 

-5 

•^ 

o 

:;:J 

o 

o 

o 

o 

o 

o 

s 

o 

o 

■H 

o 

o 

S 

o 

s 

O 

o 

i 

1 

>1 

o 

1 

J 

1 
1 

1 

J 

ID 

<3 

1 

5 

5 
1 

■g 
1 

n 

3 

c 

i 

•g 
1 

to 

2 

o 

1 
nj 

O 

J3 
1 

o  O         U         O         tJ 


a^        cr>        o^       a> 


w      5       " 

g        ^ 

"       g       K       1^       o       ^'-                S:^       :.       1^ 

»        In       In 

u.  -  g  -  :.  -  «  3  :.  r^-^  ^-"  ::i?  ^  u.  -  ^-  -  :. 

sSgSg 

^[^SgS 

Ti  lu  ri  en  uin 

(/)        w        tn 

V.       to 

uj                2       «       w       -        -         -         V.                 ;-. 

i/i        i'.       >". 

o   o  o   o  o 

o  o   u  o   u 

'''    o.^'    oo    o<t    uO    <jS    (jrj    cS    oo    u-      oc 

o  '1    o  o    oo 

uaQ)in(um(l)r-i(i)r-ia).Hiii"-iiii—    ojt-^dioaii^. 

U   r  1     a;    ON     (KCO 

<      <       < 


o       u       o 

<      <      i: 


a    3 


i    ^   -    ^ 

<        W        in        I'. 


§  :i 


o       o       o       o 


o      o      o       o 


O        O        o: 
c        c 

O  O  OS 


o  u 


O         O  [J         o 


o       o       o 


UJ  S 

-    v.      -    ; 

O    00  O   ! 


o  u)  o  De  o 


Z        en        z 


e2    i2 


§    g 


o       o       o       o       o       o 


0  1-3  0UOOOO 


o       o       o       o       o 


Z  ^  Z         w 

;2  u  w       u 

E  SI  tn       to 

p  3  3  S  3  D:  &  ; 


ouooooooooooo 


o    uo    uo    oo   uo 


^  s 


d   ri 


ouououoo 


u       u  o      o       e       o       o 


ceo 


o       o       o 


o       o^o       o_o       o       o       -j^<r 
;'.  o  t^,  to  •,',  in  V.  o  V.  o  ^:  o  ^'.  o  ^r'^  o  v.  o 


OrHOr-IO.-ICr-(C.-IC:      -lOCSl 

c^         fn         foorno         o>oroominr-iN£)mvi>mrNirovj3 
^;        ;'.        S-.        i4  ui        i;        z        ?;        cyi        i;       CO 

oooooooo       ooooououooooou 


c^  ?^;  a  kj  &  H 

?  ?  !^  ?•  p  S 

i  i  rJ  K  ^  ^1 

^^  ?;  a  iii  ..;  ^^ 


g    d 


O    3         U 

O    0)  c 

^    0)         o 


f-  o. 

O    Ul 


ouooooo  oouomo 


o  o 


o  P-.  o  in  o  ;<,  o 


1  o  «  o  V'.  D:  V'.  ; 


O   O     O   O     O   O     U  O     U    O     O   O     U   O     O   O     O   CI     U   C.>     U   Cj     *-J   t,i     <J   t.  > 


I  O    O  O    tJ  o    u  o 


Oi  ^  J  ::  K  rH 

w  -■■■■  ''  ^     f:  u  '■■■  '■'■ 

J  tn  _!  ;;         <  ui  I  ' 

o  cc:  .J  J  n  f.;  1-; 

U  M  M  n         2  ui  n  -c         f-l 


gc       §       =:u        i:        Q        w 

0  w  :  2        ►-! 

01  X         O  MO 

li  MOBIM  .^-^^., 

XWUJl-lffii'.  to  (1,X  U-'J 

ouiciujHtAioiS  n  nuiKi 

I-)       u  «  w  J       X       .  I       1-1       1- 

;.     §     ^.     ^     y     rj     f;        ri     t^     ;^     "'     o 


aat-iBoMoo" 
3        3        01        <u         inttuo        ra 

O  O  q  OJ3C  H-H  o. 

ij        un        1-.         ooooo 


oa        3 


(juooo  oo  oou 


u       t;      o 


-J       o       m       c      c 


o  o 


O  >D  O  ^  O  I-  o 


Oincinoincvoovoo 


o    o  o    o  o 


ouou       oaouooo 


%  ; 


O  O  Q  O 

«         O         O         Q 


•H  ^.  3  <U 


O  3  -H 


(J       o       u       o       o       o 


o  u       o       o 


o       o       o 


g       g 


OZOJiOvOvD^.   OOOOi 


i^       a       ij       ij>       (J 


o       u       u       c       o       I-; 


H  a. 


^  O  OD 

^  V  O 


ouooououooooouooooo 


t^   s   s 
?i    :^    B 

CJ  Pu  X 


g     3 


o        o        o        o 


o       o       o       o       r;  o 


.-(3333 


OJ  (IJ  <_)  <J  o  o  o 


£       S 


^1 

o  u 
(-  a 


o       o       >o 


u.gu.g 


r^  O  r^  O  1-  ' 


OS'.  -     in  ■ 


O  r-~  o  t-»  o  I-  O  I 


O     O   U-,     O    O 


o   o  o  o  o 


^   ..   g 

g ;  ^ 

o       o       u 


fti     S     5^     g 

5   s    d    3 


-   H' 


2     :;^     T     r^ 

&  O  T3  ^ 


•H  (I)  U 


t:    3 


o        o 
IX        n. 

o         o 


O  <C  <T  O 


U         Q         O         15 


o      o       o 


oloinctioinosicwuinwwuju:! 

-     m  ~     in  -     m  -     v>  ^  u~.  -     ly.  ^  in  -     w.  "' 

oootnooooooaoocooO'OO'Oo^oc 


oocoououo 


w  (TV  w  n 


!■;     H  ri  v?^2 

S       i-  9.  .^^<'. 

>:         M  M  ;_^;.  C. 

I  <  hi  CQ   H   H 

••->        lo  t/1  1-1  tn 

^     !^  !^  Jijl^ 


<       o       o       o 
u-       o       u       <j 


,j       J       J       J       to       a: 
o       o       o       o       o       o 


.     5     S     5     S 


o        o        o        o 


o        .-I        -^ 
o       o       o 


c        =        o 
:2        2        I 


O  <J  U  U  (J) 


o       u       o       o 


o       o       o       o 


S         3 


M 


rgg:^^ 


g  g  g 

55    .-H    K    nH    tn   tH 
OrHO.-(OnHO.-(0.-IO.H 

K        2        en        z        :^        V, 
ouoooooooooo 


0^0   uo   00    00    00 


i  i 


OOOOOCJOOOOOU 


in  -     w  -     w  . 


0^tO-tOvOO<TOl/)Ov£>0' 


o        U        ei 


o       o       o 


I       J 


o        o        o         o        o 


o       o       o       o       o 


c        t        t 


o       o       o 


UJ  O  «  DC 


!J>  U>  {^  (J 


o       u       u  o 


j£  in  U4  NO  w  :^ 

-    m       - 

o  w  o  w  o  r-        c 


O  r^  o  i~  o  I- 


o  V.  o  ;•■ 


u   O     U   O 


1 

O  O 


us 

O  <J 


o       o       o 


00         o 

i   2 


.-1         a.         o^ 


ON       e-  3 


siwi^ct/joi^o 


o  u-v  o  is  o  m  o 


o    oooo    oo    oc    uc    uc    oo 


^   s 


0)  1-1  o 


W  rH  .-1  S  O  " 

O        O        o         0)        u         ra 


o       n      -H 


^^ 


L5  O  O 


O  O  vD 


O    W    O    V.    O    X.   -T 


ON  O  O  O 


^    O    W  O    1/1   O 


v£>  r^  r-1  r^ 


o   o  o   o  o   a  o 


OOOOOOOoOoOOOcjO'jOOO 


O    'J   o     o 


Q  -^  ^ 

-i;  uj  uj 

-  ^  B 

,-l  i-,  <f. 


o         h  o 


u       o       u 


o  u       o       o  o 


otooi^o       X.  oinotns 


O   X.   O  CO   o 


ooooooooooooo 


ooooooooo 
il)t^    iUr-1    <Ufl    (Um    <u 


o   o       o   o  o   o  o 


in    s    r-:    ,.    u 

M       -i!       ui       1.1       kJ 
(»:      u      H      u      :2 


3  C  •         O  O 


o       o       o        e 


5     3 


<  e- 
o  uj 


ij>       ij)       iji       (^       t^       i:) 


LJ   3   3   3   U  3 
w  ^  z  <r  z  -a- 


O  00    O  CO    O  ( 


O  CO  O  CO  O  c 


o   u  o   o  o 


as 


a  M 


o       x;  -o       o 


CJ)    -0  X 


o   o   o 


o   cj     u 


o   e>   o   u   o    o 


a 

S3 


Ov     vO       O 


J>    ri 


;^s 


g  £5    i 

^  !S     g 

uj  u  uj  u  2  ; 

</)  <r  n  <r  R  • 


i^   «   m 


10-  t/3-  t/5-  to-  to-  U3-  t/3-  V3 
rH-ifrHO^OrHO.HO.-lO-HO  "^ 
OvOOnfHvO<rro<rr-lOmOr-v     d 


o   o  o  o  o  o  o 


t/3  m    t/5  r->   tn  rn   to  ( 


g   g 


^   s 


o  o       u 


O        (J         (J  u  u        u 


I      "    ^   i    ^ 

7        i     i     A     i 


ooovoo  oooo 


00  •£! 


z       m       y-. 


2   W  Z  W  CO   U         S 


« 

g 

"        m 

g 

Su.i 

u 

^ 

moo       ^o  ' 


OfHOMOrH  OrHOC-lO 

roor-iomo         non<^im 


o  i/i  o  w  o  m  c 


OOOUOU         ooooo 


c    u  o    u  o    o  c 


CO  -a-  ►J 

«!  >«!  J 

a  s  ^ 

ri  d  s 

a  S  :.• 


:^  ?^ 


Q         O         O 


o      -H       e       0) 

U  C  O  B 


^      ^ 


>       >        c 


1-6 


x:   a       x: 


r-l  Oj  -HO) 


&&        i, 


CJ  I  rH         r^         O 

u-1  m        ST        iri 


O        U        O        tJ  I         o        o        o 


i    i    i 


55.   g 


vO  v£>  sD  vO 


U4 

<r 

a 

.* 

» 

<r 

:* 

<r 

u 

:* 

« 

:3 

3 

E£ 

-< 

3 

^ 

u 

^ 

3 

rH 

3 

U 

3 

3 

u. 

o 

rn 

in 

(N 

rM 

10 

in 

en 

^ 

r^ 

m 

<N 

n 

n 

s 

fvj 

m 

n 

n 

.S 

o 

fl 

n 

n 

n 

'rH 

^O  r 

y 

y 

r'- 

y 

i' 

^ 

y 

.  - ' 

r^ 

y 

r^ 

y 

y 

"^ 

y 

.  y 

.^ 

03  fO   «  n   M  CO   to  ( 


s   ^ 


Q       Q 
i       I 


K       * 


o        u       ^ 

3     3s 


K    fc5 


I     t     I     ^ 


01  .Q     01  .H  .H 
O                                 O  O 

2  Jl      «      0. 


•O  00  60 

1  ll 


U  -H  -O 


o   o   o 


o   u   o 


u   u   o 


CO     00     00     00     ro     00     CO 
CM     -I     O    CJ>    vD    00     O 

ct     7     7     <^.     7     ci.     7 


g  g 


3^S 


g  g         S 

g  S         g 

en  a  5  a  K  a 

3  -H    U  ^    a    -H 

o  >5  o  v:  o  s^ 


a  U'.  a  irt  a  t'.  ' 

^  ri  .-I  u  -H  a  ' 

X  O  I'.  O  v;  o  I 


-    2    •:;; 


^    1 


I  2 

(U  u 

Bi  01 

^  *!:           S 

^  I           ° 

00  I            < 

5  3      % 


^  1 


^    5 


OOUOOOUOOUOtJUOOUOU 


vo        n        00        00 

2     2     2     2 


O    UJ 


O  >i)  vO 


w  (/5  3 


inri-     tsicorJiNrJofStsr-i-     <nO(S' 
a\ao^r        uioo"^oo 

vXJ^OrH^Om^O^^£>COvDvJvOvOvDvC^O 


asDtwspsos 


U   O    <iJ  ' 


*   *   s   s 


u       u       u 


9     9     9     9 


-: 

s 

c 

a 

s 

s 

a 

a 

5 

fi 

S 

a 

C 

c 

c 

c 

- 

- 

- 

- 

' 

c 

' 

' 

* 

' 

o 

Q 

o 

o 

0 

o 

'"' 

o 

o 

Q 

o 

o 

o 

o 

o 

o 

0 

u 

u 

u 

u 

- 

u 

o 

O 

<-> 

<-> 

(J 

.■, 

60 

00 

00 

00 

00 

Q 

Q 

OO 

00 

OO 

00 

00 

s 

B 

B 

•H 

•H 

•H 

■H 

■■-I 

•■-• 

•■^ 

'^ 

■^ 

■^ 

■^ 

o 

ra 

m 

™ 

" 

ra 

n 

:;^ 

:^ 

10 

CO 

n 

ra 

<0 

n 

<0 

10 

10 

<o 

<~> 

O 

O 

o 

O 

o 

o 

■H 

?. 

o 

J- 

^ 

j- 

j: 

j: 

^ 

X 

J= 

x: 

X 

X 

g 

3 

*-• 

u 

u 

IJ 

.y 

•H 

•H 

:^ 

." 

•H 

." 

." 

ij 

^ 

S^ 

;§ 

^ 

e 

.§ 

;:! 

Ti 

^ 

^ 

^ 

c^ 

^ 

■^ 

i5 

■^ 

(J        o        U        U        (J 


e>       o       o       u       o 


s 

^3 


<0  vO 

CO         00 

I         I 


vO  >0  vC 


vO  f/)  (T»  CO 


■^ 

siag 

■*-^ 

■^ 

S3^3i3g2^3gS^2 

":.!>> 

J^S 

til 

"""  w  '"'  u 

u 

' 

r-c 

' 

u  3 

32uj3w'^w'~':i'~'iij'~'?'~' 

c^  '"'  i^ 

'"'    Ul   '^ 

z  -    z  - 

z 

z 

-z-z-z-zoz 

•-• 

S^S'^ 

f5 

n 

r^ 

z 

z 

w        « 

z 

i" 

z 

z    _z       in       w    _z       yi       -^ 

;^       ."CN 

.."       . 

i     9     ^ 


a   ri 


H         (-<         "^ 
U         U         % 

t         I         I 

o       u       o 

ill 


5    ^    ^ 


J   <§ 


c       o 


J  J  -H 

I-  ^  ^ 

O  O  J 

5  5  . 


§   § 


-i    I 


O         O         O         O         (J 


U  U         tJ 


SSi 


O  O  O  Ov 


vo         <^         r^ 


v>       u 

«    ""    i 


"   g 


^  r~i  ti  'y.  o  y.  -         -     zo>soomi 
ri       -momo       O(nv0f00       < 

OO  1^  t-4  >n  >0  (NfOI 


"    ^   I 

in       2        <C 


i  I  3 
d    g    s 

gas 


-  -  i 
s  S  § 

d    d    ° 


S    * 


a    S 


—  c 

c  •  c 

O  O  1-1 

JJ  o  _  .  & 

;-ooooa)doo 

HO  CU-HUUO 

O  -H  n  -H  3  -H  -H  -H 

iij        u)        a       c  c       c       ti 

U-HOO-OOOOl 

■^.        o  x;        n       j:       j=       rH 

y         c        j:        i-J         n)        u        u       i« 

3       S       i       I       ^       r^       ^       J 


^^ 


s 

s 

5 

0^ 

o> 

o 

s 

3 

° 

o 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

u 

O 

o 

(J 

tj 

u> 

u 

o 

u 

o 

o 

-i    J> 


COOOCOCOOOOOaOCDCO 
I  I  O  I  I  O  7  O  7 


S  3  3  W  DC 


o  3  3  S 

W   (M    to  C-l 

3  Z  ^  S5  ■ 


f^g    r^ 


O    (U   vO    01  O    0)   I 


i  g 


S     5 


3     a 


:3      :3 


I        o 


\0  vO  vO  vO 


O  O  O  r-v  ^O  O 


^     SS    .H     3     r-< 


^oOrHOOotnovoo 


5     3     1^ 

^t  -Ti  O 


fe    e 


§  * 


^  *  5  ^ 

i  ^  ^  ^ 

M  o:  in 

,;     G  ^  y 


^    8     15 


S    5 


S    ^    ^    S    S 


(J       cj       u       o       o 


3  Z  3  3 


3   Ul  3   3 


W  W  S5 

3  3  »  S  3  S 


o  ^  o  ^-  o  <■  o 


o  -T  o  <r  o  -J  o 


"^oooooooooo 


u  i^   u  ri   4) 


00    (U   0^    (U 


S"    3 


i-i 


I  °  -  "'  E 

-t  Ul  P-  O.  cJ 

(3  s:  Oj  a,  5 

w  o  -i;  <  O 


^'    ii-    5' 


c 

o       -o 

s    s 


o       o       o       o 


^o       o       a.       ^ 


u        O        o        u       o 


o       u       o       o 


o       o       o 


O  O  O         ON 


sji    s>:    ^    ^ 

ji;  :i  i^  U  t^  3  i 


z  3  ;s  a  a: 

0"SOrHOr-HOiOOrHOWO.-tOfH 


52-      v£>-      vO-      ^O-. 


3    I 


^    s 


«=      I      t5 
3     8     S 


'^  §  S  "^  H  § 

C  £  S  S  g  i 

^  lx<  [J.  S  m  B 

S  CQ  m  --I  o5  •^ 


lU         o 


HO-! 


g     3 


o        U         O         <J 


S8 

33 


^1 

p  W 


o        00        <r        -d-         ^ 


i 

§ 

" 

z 

3 

^ 

j^ 

E^ 

z 

y 

i^ 

Tn 

[i1 

w 

:< 

hJ 

:« 

<V^ 

i/j 

c/) 

''. 

KJ 

z 

^ 

,. 

, 

,. 

,, 

,. 

^ 

,1 

,1 

,1 

u 

,1 

,, 

u 

i^ 

;t 

■< 

■•c 

u 

;c 

:<  u 

z 

•^. 

'■£ 

;< 

3  00 

m 

no 

V. 

Z 

.i 

Z 

'J 

z 

z 

Z 

u-v 

>o 

T, 

Z 

to 

u 

o 

z 

z 

in 

z 

w 

i/i 

C/J 

u; 

l/j 

z 

,, 

o 

O 

f) 

■H 

f) 

<■> 

UJ 

Cl 

UJ 

.■1 

UJ 

I'l 

UJ 

'^  </l 

g   s 


M  H 


1 
1 

Edward  H« 
:Sherlia, 
Geman  dl 

a 

o 

41 

Si 

Q 

1 

1 

1 

rhomas  D« 
Frank  J. 
Developm* 

1 

1 

:3     § 


o       cj       o       cj>       o 


111 


:^g 


o       o       o 


o        o        o        in        m        o 


?.3  ^ 

o  ^  o  i 


S  ^  2  w  S "" 

U        -  3 

z  -    z  o  z  - 

-»    O  vO  NO   vO   O 


-.ZliJZOZ"*iZr~Z>02 


OlUr~iUl-^alfO<U' 


s   s 


^   ■^   ^. 


t  t  ^ 


^  ^ 


3    ■§ 


5       *' 


H  a. 
o  u 


CJUOOOUOOO  lOUO 


<:  3 
a  J 


WW 

^."." 

u^u^w^w" 

S        o 

^W^W^wS.U^LJ 

K  u 

•x  w 

"^  g  5  S  S 

2;oi50i^"zo 

i^SS  " 

v^.  "  V.  "  >c  "  ^.  i^  V.  'o  >-. 

-    >' 

-    ;< 

■^oo 

m  00  ^  00  .-) 

CO  PJ  CO  H;  oo  °  S  z 

00           ~J           -H           >0          ~T 

,-1    o 

o.  r  i 

?  "^ 

z       ij       s: 

x  ^  V. 

.r-  .r-  .r-'  .r-  .o  . 

•'-• 

m 

o^«lO«.-lco^^u^^^u5^f>«o^Wr-^l 


3         3         O 


I  ^  g 

k:  X  o 

S  ^  ^ 

g  ^  g 


C         _1 


i     5 


anpgcQoQcacannaiin 


Z         Z         X         Z         VI 


O         (J         (J         Q 


o       o       u       o       o 


a^       o 

S   2 


O  O  -X) 


o?;oi;OrHO^^ozo.-iO(N02:       oizo 


OoOoOoOuOuOoO 


^        t 


■•^        ^ 


ri    S 


wo         ;H         ^ 


OOOOOOr^OOO 


UUUOOOOOtJO 


O  U)  (J 


-CT  ^  O  u-i 

O  tJ\  On 


tn        en 

i    g    g 

3       a       uj       uj       3 


g    -^    s    ^ 

g  bi  :<s  u  <n  lij  z 


to  u)  !>■.  u)  c/> 


5  o^  o  S  i  S  b  g  o  ^'  o  S  o  j^  o  ^  o  S  b  ^-  b  S  b  ^ 

roSSr;'br 

z       z 

^          o          ''' 

00         OS         OS         or:         O         H 
O  O         O         ;^         3 


O         U  ^         S 


O  <U         O 


o        raooooooo 


~  ~  "    ^    "    "    "    ~    "    ~   ~   ~   ~    ~    ~ooooooooooooooooooooooooo 


oooooooooooooo 


aoaDaDaoaDaoaj(xjaoooou«jauau(JDaDoocooOOOCX>OOQOQOQOaOOOoOooaOOOaoaooOQOOOQOOOaOOO 


o.  o.  a.  o.  a. 


ooooooooooooo 

CCCCCCCCCCCCXJ 


^   r-   CM   fn   CT\   vO 


c   c   c   c    c    c 


O     O    CO     O 

c   c    <u  c 


o  o  o  o  o  o  o 


1-1  a>  o  ON  o 


o   o   o    o  o 
c    c   c    c   c 


CTv   O   OC    r^ 


3     to    C    C     3     C     o> 
O    00    CO    cQ    O    (0  -^ 


0)     3     w 
00    O  -H 


sojrosxJs: 


—1 

r-< 

^ 

r-J 

r-( 

,-1 

V 

■7l 

."^^ 

.•^^ 

."^^ 

.';^ 

r. 

m 

ni 

r 

!-< 

M 

ki 

5 

T) 

•n 

^* 

t-i 

l« 

tn 

W 

i-J 

> 

U4 

H 

<; 

w 

> 

fetf 

in 

H 

S 

S 

< 

H 

< 

muV43tov-0)m«C(U^-'J-H 
■H     totoOt>OM--i     DOOOiJC— I— ' 

j:<U3>ioni(ufOceio£V4'r4-H 


)  r-J    c  ■-< 
-■   o   > 


*J       >,      (0     r-l 


H    U    3    O    U    3 


E    u    u    V- 


<U  CD.  U     U) 

r-i    a>    5    B    m    <0    C 

T3.— <BO«0qj^^Q) 

■<c«<:oi-i(_)Bu> 


3cQ      •OH^Jcjr-i      -c 

•-J  •-<    H     <0 

>,     •  ^    T3     B       •    <  -I 


O  ■-<    H 

3  u 

C  ^     C 


^<i  ^  iS    10  S 


o    t.    <fl 
pa  O  ?; 


0)       •     O     01    — I 

t)0<u-Ti-H(ij         v-BwiXo>> 

OuO— iV.>n(U<0<0Ot4^ 

a!c«Hou.H>'-)a'->s;oi 


3   U 

CO  ^   a 

^     CO    0) 


O     CO     t,    jj  ID  01     U 

O     CO     CJ    J3      (U  O  —■ 

X    oj  -H    o   d  a:  •    w) 

oi  b:  as  -H  Q  .-I 

ja  •  CO 

^*  5  "  == 


4J(Ue0c0j3UOc0OC0(l).HD--l(ll 


^Or^QOCT^O^^C^IfO'^trl^Or^OOO^O^HCMr-t^lr^^X)^^OOO^O^HC^JCO■<^^r^^Or^OOO^O'-^cs^O<t>^^ 

'   -^-^-^lrllr^lr^lrlml/^mlr^lnlrlvDvo^Ovo^£>^£>^^£>^o^or^r^^^^^r-^^^l^  r-^r^i^oooocooooooooo 

ooooooooooooooooooooooooooooooooooooooooo 


OOOQOOOOOOOOOOOOOOOOOOOOOOOOO 


OOOOQOOOOOOOQOQOaOOOaOOOaOOOOOQOaOOOOOOOaO 


-*-*■*-*  ^  -* 


a  a.  D.  o.  a  a 


o.  a.  o.  o.  CL  a. 


a.  o.  a.  o.  a.  a.  a. 


0000006>0 


csccccccce 


>.    60    O 


Si 


o  c 

C    .C    CO    O 
•'^    a.  e    <ll 


B 

CO    0)    <u 
■•-ICC 


>.   O  J^     O  --J     11    C     O   ^   .1: 

Ij-o     C'C'^y-'-'H-O     C     C     k.--(^ 

<iicij^inl-r<aitoratiija)nj-Htoto™x;-Hnjni 


<U      O     C      C    J!    --^    "<    Ji! 

ij    01  -rj  .^   c  -•  -^   c 
S  3  U- 


ij  000 
■rf  c  >«  «-i  •« 
O     O   ^    Jl    ^ 

J  c  c  c 
c  t>o  Q  <«  n 
O    C    I'    t-    1- 


(U    T3  O 


tJ     H     iJ  •< 


3  CO  o  o  s;  o 


<i)catoa]:3a>(Q<vcaoooO'n}ai<ua)a> 

Z32OUK3=5:c0XZOOl«XO3ZDc 


>s  ID  U. 

=        c    <a  u  <u 

3    C    01    3  f  E 

(O   ij   o    u    m  CO  a 


60  M  --J  O    O     3 

C    C  b.  -^  O 

U3     CS  ^  .      . 

(1)  .  C8  Z   O      • 

.  o  a:  u  hJ 


O  4J       >. 

u   lu   c 


60  U  3 
•  rf  o  t 
3    O, 


C     C    iJ     o 


01   u   <o   o   ig  x:    CO 


CCO—I  ^Ja.>^>,<^)>^C 

01    <u    cfl^jj    mxi    c    c— '--I 

.-•BC>-iOcoj3CC'^> 
cocoOcOfjOOcO(U-^(U 


"l 


GOaOOOa^a^O^■^^a^a^a^a^CT^a^OOOOOOOOOO^H— t--H^H— <^-<-H— 4-H— tcvlCNCSCNCslCNlCMCM 

ooooooooooooooocooooooooooooooooooooooooo 


3QO0O0OCX)0OaO0O0O^^^^^ 
<»^O^O^C^<J^CT^a^CT^(J^O^OOOOOOOOOOQOOOOOtX3QOaOOOOOOOaOOOOOOOOOCOOOOOOOOOOOOOOOOO 


c  o  o  o  o  o 


<:ooooooooooooooooooooooooooooooo 


•  H  -^    --1  O  -H  C  •-< 

-^  -a  -J  -J  -H  c  ^ 

^  C  -^  j:  -^  a)  -^ 

M  l-l  l-l  O  >-l  (1<  M 


c  c  0)  w  c 


C  -r-i  c  T3  C  --J  c  '->  --^  M-rf  O 


,_, 

CIjCH            01           COI'-'           D^OJ                         md) 

U     .-1     ._     ^                               14      O 

•T3 

ijom>oji:^-OT3 

« 

in    a 

ij       -H        ai'dc>i       ccTOCOcci-acucoJi-m 

r:  ^  ui 

U) 

w3ac3u<uitnHcQW30ujwHtn<0>zcow<(i. 

<B!HHfeH«i:XOUJ 

«  O  0) 

o.  > 


S  >,§.:: ^ 


to  1-  nj  O 


3  u  >,  i_  CO  jr 


X.         r;    c  ^    6  jr    CO 

w 

■-I      4-1     -O 

ftl 

CO     4-1                      —1      IJ 

O            (!)■-• 

?^ .2  ?;  c  .■::•> 

3   >    O   3 

c:    ui    dj 

5  .  ■■:;  2  g,  ^  -s  2 

>^  J3      3     0) 

•-1 

C       >.  -H     -^ 

™ 

-.  Scy"-F5" 

>  ^  XI  o  -^  c 


-s-s-g 


OOOOOOOOOOOOOOOOOOOOOOOOOO' 


oooooooooooooo 


o  o  o  o  o 


0CT30000C0000 


■  ^  .-.  .r^     e   ■-> 


r-(      £     ,-1     ^ 


•H  -rf  -rf    nj  •-! 


>-t    M    O    "-I    S 


O    c    c    c    c 


O    O     O    O    c    OOi 


<    vD 
O    00 


vO   vO    O-    —I 


o        — ■ 


-I  >  ^  — I 

u    Ij  c  ■-<  •" 

m    3  10  M  tj 

d)   u  >  O  j: 

3  tn  u  OS  3 


m  -1  O  c  "  C  V- 
QJ  to  x:  -H  CO  (u  flj 
3  o  H  >  cu,  pa  ac 


cmb-craea         to   >    <n   m 
O    m  O  o    O  J3  -H  -H    (U    -I  •-< 

I-iVjOIVj       •COJtilJ'-'UVj 

coco(un)u(Uk<n)faa)can) 
s:5:35:?:(:Qu-oumacx 


s:  3  (o  </)  X 


?:  x  (J  r: 


o  E  --^  m 
to  £  3 
j:  u    o 


0)    D    M    : 
l-    O     60 


O   ^   •-<  60  C     60      • 

inr-ii<i     aoc     >^0    OU 


B  OS 


in 


cwtuaojtoo     .^XQ 


c  -H 


on    (0 


w 


u  w 


(UOOOJO)  (jjtu  ►JdlX^Jcn  6i2>s(UiJlj3S 

<U>.'-|  VjCOt)  •'J>>  to  •-ic>.   C  430itn<U 

Mlj^C>J-iX--i^.-il-.C^j!>^CtOMiO^^  ■-<<-i>>'4-. 

flXtOQJ(X)-r^tOO-»HtOO-H--HtO<UV-ttO.— <f0^3X:tOlO<Uto'OtO 

JoulQ►^s:Q^3^J'-)SO!:e)ocQ^<a.cocoo3e)'-)•-los►^ 


OH)          <  <  H  X 

o      o  T)  -<  B  e 

a.   <u        u.  0)  to  to 

■r^        C        to  to  -rJ  -H 

>.  ^  ■,■'    c  .r  ^  -> 

cQ  5:  3 


3    3 


.«    3    H    to  f^ 


^-^r-Jm<t"~^^^^ooo^O•— ^CNlco^l/^^r^oOCT^O— ♦csim^i/^'^r^oo^o  — 'rMm>^u^^r^ao<T' 


fe  o 

O  i-i 

H 

w  < 


00O0O0OQOQ0000OaOQO0OCX)0OaOaOQOaOQO0O0OQ000QO000O00Q000Q00O0C0OCX300CO0000000O 


o.  a  O.  O.  O. 


Q.  o.  o.  a  o.  Q.  a. 


oooooooo> 

cccccccc 


COWOOOOOOOOOOOO 


cccccoccc 


§1 

o  yi 


1-1  >: 


c         a)   II)   c   c         c 
inoiOmBBOO  O 

njtogojoOBET)    B 


C    C    C    C    C    c    c 


O  O  O  05  o  x 


iJ  U  O  V- 

<d  cd  B  1) 

d)    CJ  u  ■-■  U     0) 

^      «    ^    .H        •  •  -I  •    .rf 


r-<     -J       0)    ^ 

c   c 


3    cb'  -r^    -I    re'  CO    a    a)   o 

HHOOHOHZPfi 


x:   E   c    0)   I- 
«   <u  j:    CO   > 


0)    ^     kJ 
X>     CD    (JL< 


4-1  w-  o 


-1    O    Q)  •-<    m  .-I    O  '-<  • 

ij   ij    c    E  ■-'    ™  — <    "1 

(Acqv^'-i-hVjCOVjI-'U^^E^ 

Ococd(u.-ia)a)a.co3j.!ed- 
2:3CL,3id03cns:S<C-> 


§1^.:^^ 


«     «  -rf  DO 

oj  e  b  j^  m 

j:  5  4J  -H  a 

60  •-)  Cd   c  «) 


C    " 

■  - i333V-n— 't-        ^        s:--^Bj3 
c^)^Qtoo=l.JJ3^^>,  uc         t-NO 

<u5T34-iij— 1       ■-icoiujraixXaj-HCj:^:        — ' 

O    K 

►J    t-            .   -1         o            .      .                             w 

•->     •          .«>-,             e-ia)         cn^              Ocoiooto 

00     c 

.t,<a:ijK-l         ^m-o         OcocuoJOiiJ          Due 

^•;i  !;  S-8S  SJ  ^  B  l"^i5.a-3-S-S52  gli 

oi:-)5u»job:b;x;<>-)s:s.^zoo 

0tiOS:tt-a:oHH^J0S•^•^^-cO5:5:ou!O<>Jfc 

u:  w 

§2 

H 


»aOaOOOOOOOQOOOOOOOOOQOaOQOQOOOOOOOQOQOQOQOQO^Ov^\OvDvO^OvO>^vO'X>sDvO^' 
O^CT^O^^^O^CT^O^O^<TtO^CT^O^O^O^O^CJ^C^O^CT^C^O^CT^^^0000000030Q000C0C0Q000Q000 


u~\  vO   r-    00    0\   O 


^    -*   o-   <t   <f 


000^0—^CN^^<tlr^vOl^aOa^ 


oooooooooooooooo 


<jOOOCUOCOO>^  00300300000  OOOOOOOO  OOOnOOO 

accatoacoidcei        c-occoccccc        ccccccc^j        ccciuccc 

U     .H     -H      JJ     .-I       U     -^     .-I     -H     .rf       ex     -^     ••-        to     -H     -H        ir     .rf     .rJ     -^     -r^     ■r^        O     -rJ     -H     --J     ■ -<     --1     -rJ     -rf     •  rJ        Q     .r^     ■  .^     ■  r^        C     ■  r^     --I     -H 


<t  tvl   o  00  O  rsl  O 


rj    IN    CN    -+ 


3=  m  OT  u.  3  s: 


otiodoocscMccec 

cflO<UO<BOOOlU<Unl<U 


^ 

r 

g:^§  i5-S:5 

uoouw5:->3=s:s:s:s5:xuiooj:tf>xxo 

CO 

O    p.    (!<    «    Ul    >    Ul 

-<  n 

•o 

CO     N     JJ 


o  E 

V-  o  u 

c              x:  o  e    C    "> 

x:         0)   i->  3  o    5    c  ■ 

00  — I     C   --^  O     O     I) 

3  -I  -^  3  ,y  -■    I-    > 
>   3    60 


<u   c  -u   0)   a)  T3    CO 
js  x:    u    a>  xi    C    c 


■  -1    CO    CO  ^    >>  >^  ( 

-<    -^    O     CO     o     60 

rH    ^  C     CO     60 


iJ  3 

O   ^    X 


O 


o  ^ 
3    i-. 


(u  --1  -o    o  ■'^    o 

CO    u     10     CO 


u-  3         <    O          c 

3  Ui  U-i      •     O     c«     <U 

t-i  x:    00  -v  -^         1-    E    >. 


\Ov£)'X)^o^o^iDvosO^Ov£)i^f^r^r^r^r^r^r^f^r^ 


O     K-l 

W    < 
H   ST. 


^aOOOOOQOQOOOaOaOCOaOQOOOOOOOOOaOOOOOOOOOaOOOOOOOOOOOOOOOOOOOOOOOOOaOCOOOQOOO 


(J    o    u 

o  o  o 


oooooooooooooooooooocooooooooooooooooo 


OoOoOooOOOOOo>^BO  00>h<DOO 

C3C3C3dCCCCC3m--i  CCwStSC 

J     .H       iJ     -r^       iJ       iJ     -rJ     .rJ     .^     -W     -^       U        C      X:      <;     -W     ■.-        C  !->     -^ 


OOOOOOICOCOOOOOO 


-^^OO^O^00T^00CT^00U^00CT^^H^^ 


g-5 


"    o   C  -■  -^   c 
•^  -w    ni  ^  —I    CO 

U   S    U.   3   W   (X. 


C    C  0)    w 

■rH     O     ID     C3   ■-! 

a.^  .H  ^  -1  . 


■-I     U.    -H      E      Q. 


CU^--J    o    c    o  ^    c 
•H  c   ^    to  -H    tn    c  .-< 

.-I       •«D.J3'-lJ3n)-^ 


O    0)    l-i   ^ 


u    m    o    >  -I  -1   B    M 
co<Bi-.V4ra(u<uii) 


•^  B  e  «  w 


to  T3  BJ 
C  3  XI 
•H    O     3 


U     O  i-i 


•r. 

< 

^ 

ij 

<U 

ai 

y 

<II 

u 

,c 

HI 

T' 

u 

D 

a:, 

h) 

_i 

c 

s^ 

O 

CU 

.;j 

<u 

ce 

fir 

r 

>> 

ij 

UJ 

r 

n 

r 

n 

•> 

!-■ 

,c 

c 

o 

< 

< 

> 

ei 

m 

""> 

P9 

t^ 

cc 

> 

'~> 

'^ 

a'  S  -I 


O    —    CN 

o 

o  o  o 

^  m  vo  I--  00 

o 

z 

00   00   oo 

o  o  o  o  o 

o 

^  ^  -^ 

vO   vO    so   >£>   vO 

-D 



vO 

z 

■z. 

vO   vO   vO 

oo   00   S   M   vD 

so 

c 

"^ 

00 

2  s  s 

a^ 

H 

< 

<r  <t  •<^  xt     - 

o 

o 

T. 

< 

s 

u    o   o 

o.  o.  o.  a.  o 

O. 

o  o  o 

<  <  <  <  O 

< 

o 

"^ 

o 

o 

< 

0. 

X 

^    ."    ."    ."    .H 

(- 

o  c 

o   o   o   o   o 

o 

o 

a: 

C    ro 

3     C    C     C     C 

c 

■  ^  -^  < 

od 

-1    73    > 

9,  n!  ^I  ml  ;il 

c 

•-I     C 

w 

JZ 

<u 

M    M    3 

5 

•^ 

o 

*-• 



H 



w 

H 

o 

oi 

O 

o 

1/^  r-  <f 

<t   n   vo    tN    P- 

z 

OS 

w 

so 

< 

CO  c-j  r-i 

ro  <t  u-1  ro  tn 

1 

z 

w 

" 

^ 

tN 

z 
l-l 

z 

o 

< 

w 

s 
s 

in 

s 

O 

1-1 
g 

tn 

>■ 

M 

c 

tn 

^ 

H 

s 

c   o 

H 

w 

Z 

c   c    to   w   c 

s« 

g 

._,  .rf  .^    B  .M 

W 

s« 

u 

a)   c   c 

H 

o.-'  u   m  -1 

►J 

c 

H 

en 

< 

3    4<!     m   -H    4,! 

b 

H 

s 

H 

O    C   -H   -c     c 

•o 

^ 

b 

en 

1 

to    -H    -H 

to  2  i  ."h  S 

Z 

to 

w 

o 



en  O  O 

S  fc   O  3   fe 

►J 

K 

a 

o 

z 

o 

n: 

z  z 

bJ 

g 

u 

O   -1 

S 

Lu 

^  •'h 

te 

t.    c    c 

c    > 

o 

3     O    O 

CO     C 

^     U     4J 

v-    o 

0) 

H 

C    U.     <f>     c     u 

U. 

<U                 -r^     -M        <U 

to 

o 

o 

O 

1-.CC 

T)     4J      t.      U    -H 

N 

a^ 

■  H   S   o   oj   ra 

3 

K  pk  a- 

>  3  S  ac  > 

lO 

H 

n 

i 

i 

c 

■^ " 

Q. 

(U 

3    u 

0) 

'iO 

■^ 

^    .-^      4J     -1       d) 

o 

00 

C    3     C 

tJ   J^     3    -1     3 

to          to 

o  -a    to  ■^^    (0 

X 

as 

5<or« 

U 

• 

z 

11' 

^.  X  J  r  a 

to    u    C    <u 

<u 

<U 

0) 

TJ 

•-I    w.    c 

>.    to     U,     01     60 

01 

r-.     U-l        (D 

v^    e    ai   >    kj 

.c 

1-    O  JO     0)    o 

Qj  j:    o  ij    Q) 

tl 

j: 

3   "n  < 

H  H  OS  tn  o 

<: 

o 

o 

y: 

vX)    (^    00    ON   O    ' 


w  < 


OOQOOOOOOOaOOOOOaOQOQOOOOOOOOOQOOOCOOOOOQOOOOOOOOOOOGOOOOOOOOOOOOOaOOOaOOOOOOOaO 


o.  a,  o.  o.  Q. 


a.   Q.   O.   CL   Q.   Q.   o. 


ooooooooooooooo 
cccccccccecc 


c   c   c   c   c 


ooooooooc 


in  r^  ro  in  ON  00 


^*CM— tcoocoaosor-^or-^cs(cjr^Or--vOfOcM-^^^o 


<  M 

O    M 

(O  o 


§..2 


B    o  •-<    o    o  ■ 


o  -^   o   o 


o  CO  u  ao-rf  DO  oc . 
O  00  C  C  U  C  c  • 
rj   o   o   lO  jr   IT)   CO  • 


en    en    a-H    E    D. 

U    -V    ^    '^     (8    ^ 

0)   u    o  j<:  •-!    o 


9    c    a  -<   c  ^  rl- 


5       '-'  0)       o 

— I    00  jc:    c 
V-   c    5 


CO  4->  •'^     O    >  C 

C0CT31-.M-14JIHCC0 


■S  ^' 


O    iJ     (U   .-I    J-i  •-( 


.   00  0)    >.  <u    >    w. 

CO  jr    CO  x;  -H  -,^ 
:a  u5  H  01  Q  o 


3    1-.    X  i-i   '/)  j:  j3 

O     CO     0)     3     1)     tJ    ^ 
O  SC  3   S  "5  w   < 


I    X    O   <    PQ    H    2:    E 


u  u    3     S 


g  'ai  o  >:: 


to    en   j=  u 


BcBmcBv^^nB 


o  H  J  s  Q  o  s: 


<:  (o  (o  >    •  ( 

oi    K     CO  •       •  O 

u  Q   O  -O   £   I 

cB  -a    cd  CO. 

^  >.   C  <0    flJ 

^  "^    o          ' 


a:   o 


C   CO  o 


<  O  W   (O  O   Q  </J 


J   3    O   B! 


100 

(- 

vor~ooo\0— icMro<fun^r--aoONO— itNr^-* 

^^r^00OVO-.CNC^^>^^r^00CT.O^CS. 

ro    <t   u^ 

K 

o 

iAininu^vD^^o.o^vDvOvO-c^f-~i--t^r-r- 

r-r~f^r-?ooSSooooooaoooooSSSoJ 

CTv    CTn    O 

^ 

ooajoooooooooooooocoooooooooooooooocoo 

(»    CO    CX> 

■J 

vOvDvD^O^£)^^O^OvOvO^OvD^O^O^OvD 

z 

OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOO^OvCvO 

vO^O-£).OvDvOvOv0^vDvO^D     0^0^0^0^0-i5 

ya    vO   vO 

[J- 

o 

_^_-,^^^2-H_2—     —     ^-H^     —     OVOSON 

oooooocococ»oooooococ»oooooooooooooo 

c»  to  OO 

o 

< 

H 

<: 

2222222;2;2222'^2222i'^ 

tJN   ON  C^ 

SSScNtN<NCN(NCN(NCNcQtNC-gtQtQo"c"o" 

ooooc>^r-)r-lc-l^Ofno^m'nn^o^oo-l^o 

r-i   en  m 

o 

s 

CM    INI    CN 

V4k.kiUUik<bkiLil^bV'kiV<V^Vjl-iuiJ 

aaao.o.aaou&o.aei.a&D.ao   o   o 

UUUOOUCJCJOOUUOCJOOUU 

_ 

__ 

<<<<«a:<:<:«:«<!<«:<<<<<r:oc  o 
1 

OOOOOOOOOOOOOOOOOO 

O    O   O 

jj 

CD 

< 

c                                  "c 

J 

O                                                    « 

CL 

(otoa>a)caiov><flu<o<a«ia>cQ<oi)i><n<n 

X 

•-J         to        05      -rf         (0      -rf      —1      -H      --I      -^      -rJ      .,J      -rJ      .rJ      ■r^      •  _|       ^       ^ 

f- 

oooooooocooooooo>^oo 

O-H.HOCOOOOOOOOOOOOO 

GOO 

ce 

CCCCCCCC-'^CCCCCCCOICC 

COOc:<0CCCCCCCCCCC33 

CCC 

3 

'^  '^  "_i  U<  .-1  '^  '^  '^    m  "^  .d  ',!<  ,1^  Jij  '.^  '^    c  '^  .d 

.-(.-l,-<^T3^r-l,-l^^^^^^^^        C       C 

^  '^  "^ 

-  ;:;  r: ::  ;^  :^ ;:  n^  S ;:  ^  ^  ^  M  ;:^  ^  ^ ;:  ^ 

^^^_,    c^r-^^^^^^^^^^     <U     V 

T^T^T^ 

- 

-- 





o 

o   —  <^o^u^»-J3f-^-.tNCMmr-^o<^u^oo--m 

CM0000CX3vOO<fvOCN    —    -H    —    CTVC-l^O    —    ^ 

^^^ 

< 

fO<tcNncnrnc-i(s|cnuicnrou^'-orocN]csiroro 

~*  CM  5 

-- 



- 

a                                                         > 

>^                                                                              C                 C                 C                 C 

H 

U    O                     I-    c                                       n 

J5-imC           C-iOC           CCC            0) 

0>CC               j:                mX'/icitJ          tn-HC 

= 

C                          a   CO     e   .rf          -rt     «J    CO  .H          .-■  -^     O    m     B 

B  -■  •-■             a       c    B    D.  B  -1   60       E   n  ■'^ 

O 

o<i)(uj=r-i^co^       ^^v,_       r-ixjeao 

oca.        ii).-iconj.-i«— IC         co—i— 1 

jr    0)    a) 

o 

ijc;cmou-wj>i!a)j^09)j,!>,^njti!—    ao 

C     60   3     3            C     O     O    .0  .-^     O     H    .-,:  -H     0)  .H    o   J! 

m    o    S 

c.-(.H<i)-a       r-ic^c       >«c:v^c-'MMij 

t04-ioox-^-a.H^-iT3-^cx:4-i.-.        c 

<g   wi  -H 

•H-Hr-cxic     •'-ltd•^^(^l     •M-iniv.nj.-<c    =    C 

oocoo0^cv<0'-ic^n)o)-^r-i     'to 

.o    c  ■-' 

oc^<^jl55i-5i:^£i5^i:-5:£5J?5l 

oore■flC^lJlO<^^o)•Hc8•H^.ol^■r^^J^, 

Id   o   10 

iJS:5:5:i^"30ir-)3o5tcu-333cn(i. 

S  X  w 

- 

--- 

^ 

>. 

;=                          >,                              >,        ti 

•-) 

^-'                                i-i                         0)           VJ           O 

60                                 O                                   <U                                 -J 

.-1            00 

'^ 

U          ^                                                    >                                4) 

o    ai         CO    u         <o                              .^              ^    c 

o 

3     O    41           60   C                               •-•                         >,•-( 

a    ra   3 

^•OS           tiO          T3            tOOi                         iJVHitJ 

coo.        C.O         ^          o                    u         o-'^2 

1-1   •'^   XI 

asmmuaaiJU^uin         u    u    u  -r^    bB^    n 

cl^-i.::: 

k-.-inc8uxitoiU(u<um(ucai(U-ico6 

(UuootiNcw-jm-i-iiD-ioico.Hora 

3    1-1 

a. 

J3V.-0      •<l)Cj:<o>^<ot,^.r4u<o3t.O)C 

•S.-;^.';:  g.S  13  2.£  5-g  S-'lii  S  g  S-g-j;  S 

^ca-^*jaa)0(uciu«)a)i-3(ucro.3w 
<XW5:wJ'^c/2Wtnx:«QCOwwtnH<l< 

u   o  ra 

ja:ooa>Xcoo<->cn?:«ooo-.pQ3 

X    <-)    JE 

Si? 

L,                                                                        (U              (U       - 

j=             u)        >^  e                                 a 

4)                   >,                      ^        ^  jr                             o 

>.  tu 

•-1                     C<UiUOtXJ3C«u                                        -H 

ojij        -iji        ^p         B-1       .rfc                   ci- 

eu        ^u         oju         Bffl-erom             -^n) 

to    (U    c 

craaiucj         0(u<uc«3a(/.    >co        x—u 

<U^Cti6«OOu)C0xi3C»-'OO 

I'l 

(uacras:        sixco       j:            -^ecoj^o 

X    C0--1    <u    c::cQpq    tOQ^o    co— la:"-)    c    <u    C 

S 

j<!ci.«J                       o.cjv-.^ooaus: 

ci(U60'H             o         ra        3:tE              coiuni 

< 

t.3J          .(u     •co5W(«(uw-<j:o)co 

.>,B;raT3-'.o-               •.>hJ> 

Ojt^             •JN'^cB                        ^           3H^-- 

<u  la    • 

o          .  '->        4J        (U'B-aijto       .H.O(o 

t-     •          o              o           •        o  o                     -J 

C          bJ 

!^.3          ^-hBOOm^OC             -30^ 

cshJ'cq^j:       •a(a>>           t3co   >.  h 

lU  -o 

bJ           "OJSciJ                  <S           uco-o<                 -O-O 

60    V4     <U 

^          WU.CO        •rf>vxi-'H-0(nm^          >,T3^^ 

j:        t3     '>,  'ajaI2nT32ap'.no.^u>.o 

3    ra   60 

ac    cj   oij:   >,r-i,-i.H^.H.-i   <o   co^    i--h    nj   lo 

u  X   u 

•s-§g-g.^ij.';:i;^';:si^gS!ii5g§ 

2  ^  'i  11  i  i  g  ."^  1  v"^  ■?  m  ^  g 

o   o 

.   •"     0) 

K-^-jBiSOSS^QSOOQ-caSHJOBiO!: 

OTQCi-)or:otfMo:«a->2:Qa:oHcco 

OS    CB   O 

rl  ^   in  >r> 

o 

OV   cri   CT>  <Tv  o   o   o 

0000 

z 

00    OO   QO   00   ON   ON   0^ 

ON  Ov   0^  CT\ 

z 

.0    vD    vO    vO    'O    -£.     O 

^O   NO    >o   .i) 

o 

OJ  S  S  2  '<^  <^  2 

E^  2  2  ^ 

y. 

< 

X 

0     0    u    u    0    0    U 

0000 

0000000 

0000 

u 

< 

J 

a. 

X 

M   ■-!          --^ 

H 

a: 

3    c    c          0    c    d 

3     C            C 

[Q 

C  ^  -^  >  _m  -^  -^ 

c  ^  0  -^ 

:S  "  M  3  s:  !^  ^ 

^   in    Q    Hi 

w 

o 

00  r^  <!■  r- 

< 



:- 

rt 

H 

0 

IS 

c    c                  c 

..J    E 

O 

(U  -H    en 

U 

dj  j:  .•<:    0    c  'in  '-' 

0)    C   ^  -1 

j-1    c    c  --^  ■'-1    ra  •" 

•  H    ™    w    V.  ^  ^    6 

■tl     r^      «     -1 

g  £  £  5  c^  2  5 

gc^i:^ 

^ 

^ 

Ij                                   (U 

u 

1°                 z! 

0 

u. 

j<:                     ^  —1 

1-.    no^ 

Ix. 

c          n)         <y    > 

•-H      U      C 

o 

to        -^    0    G    c 

0     3    to 

U           ^   TS     1-     0 

<#.  "S  £ 

H 

U-          ffl    «    CO    0) 

•-1                    1-     u.    u     0. 

O 

B  1-.  c  ij  0       e 

Ou 

nj    <u  j<;    (u  — I   u  j: 

0    CO    HI    (U 

0  3  <  0  u  5-  H 

Z  X  3   X 

00  >-■ 

•rj  '^ 

0:                        u 

raw.             >.       > 

<L                      Oi 

C                  1-i 

a 

3    b    c    0    >.  oj  -■ 

0  ca    0  a:  T3  tn    3 

0        a:         c        w 

^^■03 

.  1I     . 

>  "ra    w     . 

.^          J          ij          w 

3  3  3 

e   u         u.    u  -a 

X    >,   >,   c 

■^  S  ."S   >  ^   0   V 

00  V'   H 

e  ^   >  c   !-•  vj  E 

>.    60    I-     > 

d)  0  5  0)  0)  «  <o 

0    <U    0)    0) 

cQ  a:  Q  0  X  X  -) 

OS   (X   H   NS 

OOOOOOOOOO 


-*  <t  -t  ~t  ~t 


Q0CO00C30aO0OCO0OQO0O0000COQ00O0OaOQOQOCX)QOaOaDaoaoaD0OCOQOCO 
a^0^a^a^a^O0^CT^CT^0^a^Cy^C^a^0^0^a^cy^a^a^0^0^0^CT^CT^a^a^C^0^(J^ 


OO  OO  00  oo 
(J\  O  0\  ON 


cccccccc 

33333333 


O  O  O  O  O  Q 


QQQQQOGOOQOQClQ 


^  •-■   .-I   .rf    ij 


O  OOOOCOOOOOO  O' 

C^CCCC-^CCCCCC  CI 


O     3     O     O 

c   o  c   c 


r:  n  >-'  o  t«; 


00    CT^   0^  NO 


>N      O 


CD.  C     D.    C     B     OJ 

-    -    -  o    m  -^  u 


2;  ^ 


^   %. 


■w    c    c    c    c    = 

>    J^    ^    J!    ■-!      to 

>%  o  (J  o  -1  e 


■O    -a    ■-<    ^    T3 
CC-^OCo-l      -o. 
cd(QcT]cd(Qta-r.tuO 


«u)Cioa)C>         <UT3 

o-roraanjeoajajniai 
CO  X  o  t«  o  s:  pa 


u  ?:  ui  o  o 


jQ    O    m    i- 


c  o  • 

>>  3: 

3  a:  -a 

™  c  c 

o  QJ  o 


C     C    XI 

.^^    i 
to  o  u 


O     u 

^    c 


0)     0)     u,     ij 


<U     t-     O     g     U     I. 


103 


DEPARTMENT  OF  MINES   AND  MINERALS 
ANALYTICAL    LABORATORY 


EMPLOYEES 


TITLE 
Mine   Lnbomtoni   Supervisor 


NAME 

Michael   K.    Elliott 

Route   #J 

Benton,    IL     62812 


Chemist    n 


Clork-Tijpist  ITT 


Gary  Janello 
211   Harrison  St. 
Christopher ,   IL      62822 

Mary  Payne 

Route   ff4 

Benton,    IL     62812 


Bernice  Mitchell 

Route   #2 

West  Frankfort,    IL     62896 


l«3boratc)rti   Technician   III 


Laboratory    Technician   IT 


Barbara  Spencer 

Route  §1 

Whittington,   IL     62897 

Ronnie  Maddox 

409  South  Odle  St. 

West  Frankfort,   IL     62896 


ANALYTICAL   LABORATORY 


As  a  result  of  an  investigation  of  the  Centralia  mine  disaster  which 
claimed  the   lives  of  111   miners  in   the  spring  of  1947,   a   decision   was  made 
in  January  of  1948   to  establish  an  Analytical   Laboratory  withing   the  Depart- 
ment of  Mines   and  Minerals.      The  purpose  of  the   laboratory   was   for   the  safety 
and  health  of  the  several    thousand  miners,    union   officials   and  state   and 
federal   officials.      By  establishing   the  Analytical    Laboratory   in   January  of 
1948,    Illinois   became   the   first  state    to  operate  a   laboratory  of  this    typo 
in   connection   with  its  mining  department.      Miners  of  Illinois   have   come   to 
depend  on    this  laboratory   and  it  has  no   doubt  played  a  significant   role  in 
the  State's   record. 

In   1948   the   laboratory   was    temporarily   located  on    the   University 
of  Illinois   campus   in  Champaign.      In  June  of  1952,    the   laboratory  was  moved 
to  Springfield  where   it   remained  until   destroyed  by   fire  in   December  of  1953. 
In   1954,    the   laboratory  was  established  at  West  Frankfort.      Early   in   1970   a 
new  building,    the  Mine  Rescue  Station   and  Analytical    Laboratory,    was   completed 
at   503  East  Main  Street  in  Benton.      The  building,    a   modern  one-story  building, 
covering  13,372  square   feet,   houses   the   latest  in  mine   rescue   and  laboratory 
equipment.      This  is   the   first  permanent   building  for   the   laboratory   since  it 
was  established  in   1948.      The  Benton   area   is    the  center  of   the   largest   coal 
producing  field  in   the  State  of  Illinois. 

The  Analytical   Laboratory  of  the  Department  of  Mines   and  Minerals   con- 
sists of  two   divisions:      Safety   and  Coal    analysis. 

SAFETY  DIVISION 

Mine   disasters ,    which  can   claim     many  lives,    are   usually  caused  by  mine 
fires   and  explosions.      The   purpose  of  this   division   is    to  prevent    this    from 
happening.      Mine   rock   dust  samples   are   analyzed  for   the  percentage  of  com- 
bustible    and  incombustible  materials    to  determine   flame  propagation   character- 
istics.     These  samples   are^collected  from  specific  points   in  each  mine  each 
month.      In   1986,    there  were   3,349   rock  dust  samples   analyzed  for   three   component: 
carbon  dioxide,    moisture  and  ash,    representing   10,047   individual    tests. 

The  second  procedure   used   to  prevent   fires   and  explosions   is    the 
monitoring  of  mine  air.      Methane   and  other  higher  molecular  weight  s.iturated 
and   unsaturated  hydrocarbons   are  explosive   if  allowed   to   accumulate   due   to 
an     improper  ventilation  plan  and/or   the   improper  execution  of  that   plan.   Air 
samples   are   collected  and  analyzed  expeditiously  each  month   from  all    coal,    fluor 
spar  and  metal   mines   and  all   quarries   in   the  state.      Any  high  methane   concen- 
trations  are   reported   to   the  State  Mine  Inspectors   immediately   to   insure   corr&ct 
ive   action. 

These  same  air  samples   are  also   analyzed  for  any  noxious   and/or  poisonous 
gases   such   as   carbon   monoxide.      Oxygen,    methane  and  carbon   monoxide   are   also 
analyzed  to   ascertain  whether  or  not   their  concentrations   are   in   compliance 
with     State  mining  laws  in   regard  to  health  and  safety  conditions . 
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The  laboratory   uses  a   gas   chromatographic  method  for  gas  analysis  which 
is   more   accurate ,   economical    and  faster   than    the  older  volumetric  method. 
Samples   arc   analyzed   for  oxygen,    nitrogen,    mezhane ,    carbon   dioxide   and  carbon 
monoxide  with  a   dual-column   gas  chromatograph.      The  chromatographic  system 
employs  a  metallic  nickel   catalytic  converter  for  the  conversion  of  carbon 
dioxide  and  carbon  monoxide   to  methane  making  detection  possible  by   flame 
ionization .      This  conversion   is   similar  to   the  exhaust  system  in  most  of  the 
newer  cars   and  results   in   sensitivity   of   .ippn  for  carbon  monoxide .      Oxygen 
and  nitrogen   are   detected  by   a    thermal   conductivity   detector.      The  entire 
chromatographic     system  feeds   a   strip-chart   recorder,    and  an   electronic  intregratci 
which   is   used   for  greater  speed  and  accuracy. 

In   1986,    the  laboratory   analyzed  3,941    air  samples,   each   consisting  of 
five  gases   for  a   total  of    19,705    components.      This  included  many  fire  samples, 
dozens  of  standards ,    and  many   samples   collected  for  abandoned  mines. 

The   laboratory  is   also  equipped  to  provide  field  operations  in   the  event 
of  mine  fires,   explosions,    disaster,   mine  subsidence,    gas   from  abandoned  mines, 
or  other  problems   involving  explosive  gases  and  air.      Maintained  at   the  labora- 
tory  is   a  portable   gas    chromatograph   and  the  necessary  equipment   and  supplies 
which   can  be   moved   to    the  problem  area   quicklv.      The  equipment   and  supplies   are 
housed  and  transported  in  a    thirty-five   foot  1970  Dodge   van  complete  with  a 
llOOV  generator. 

In  September  of  1980,    the   Department  of  Hines   and  Minerals,    through 
the  Abandoned  Mined  Land  Reclamation  'Council ,   received  a  grant  from  the 
United  States   Department  of  Interior,   Office  of  Surface  Mining  for  $24,500. 
This  money  was   used  to  buy  additional   equipmer.z   to  upgrade    the  mobile  laboratory 
and   to   remove   certain   deficiencies .      The  equipment  includes    three   gas   chromato- 
graphs ,    two  stip  chart   recorders ,      two  electronic  integrators,    five  standard 
gas  mixtures ,    two  programmable   calculators,    repair  and  replacement  parts,    and 
the   necessary   installation  materials . 

FIELD  OPERATIONS   OF    THE   ANALYTICAL    LABORATORY 

During    !986.many    nonroutine  samples  were  collected  and  analyzed  from  individ- 
ual  homes  with  special   problems ;   bore  holes  frcm  gas  wells  and  abandoned  mines; 
and   from  cpen   shafts   and   slopes  of  abandoned  r.mss . 

During  1985,  many  air  samples  were  collected  and  analyzed  at  several  borehole^ 
subsidence  projects  and  abandoned  mine  air  shafts  in  conjunction  with  the  operatic: 
of  the  Abandoned  Mined   Lands   Reclamation   Council. 

In  May   1985,    a   hot   spot  was   found  inside  a   coal  pillar  at   the   Freeman   Coal 
Company  Crown   II  Mine.      Air  samples   were   analyzed  during  the   loadout   procedures. 

In   November  and  December,    1985,    the  mobile  laboratory   was   used   to   analyze 
air  samples   for  the  Sahara  Coal   Company   #21  Mine  near  Harrisburg.      A   fire,   ignicior 
or  roof  fall    resulted  in   the  production  of  mezhane  and  carbon  monoxide. 

At   the  end  of  July    1984,    the  mobile  laboratory  was  used  for  the  analysis  of 
fire  srimphjs  at    the   Peabndy   If  10  Mine  in  Chriszian  County,    near  Pawnee,    Illinois. 
Samph'f:    from   tho    fire   araa   wnro   analyzed  durlr.j  and  after   the  seals   were  built 
and  durina   the   injection   of  liquid  carbon   dioxide. 
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In  November  1982,  the  mobile  laboratory  was  utilized  for  air  analysis  i 
Vermilion  County  in  Danville  after  an  explosion  of  methane  gas  from  an  old  abandons 
mine  which  has  for  many  years  been  the  site  of  the  Star  Fireworks  Manufacturing  Co. 
Inc.  After  the  explosion  the  three  shafts  were  filled  to  prevent  the  reoccurrence 
of  the  explosion.      Air  analysis   revealed  no   further   traces  of  methane   gas. 

On  September  4th,    5th,   and  6th,    1981,    the  mobile  laboratory   with  its  new 
equipment  was   first   field-tested  during  an   active   coal    mine   fire  and  sealing 
operation  at   the  Peabody  No.    10  mine.      The   fire   area  was   sealed  and   the  mine 
was  put  back  into  operations  without  incident . 

During   the  month  of  June,    1981,    the   mobile   laboratory   was   used  in  coope- 
ration with   the  Department  of  Law  Enforcement   at   the  state  police   headquarters 
in  Maryville ,   Illinois .      The  headquarters  had  been  severely   damaged  by  mine 
subsidence   and  a   series  of  test  borings   were  being  performed   to  assess   thu  extent 
of     possible   future   damage.      Once    the  borings  had  perforated   the  mine,    large 
concentrations  of  methane   gas  escaped  from   the  mine.      Gas   analysis   was  performed 
during   tests   and  recommendations  were  made    to   the   law  enforcement  officials  with 
regard   to  safety  precautions  which  would  prevent  ignition  of   the   gas. 

During  May  and  June  of  1981,    the  mobile   laboratory   was    utilized  in   the 
analysis  of  air  samples   at   the  Old  Wasson  mine.      A  hazardous   concentraion  of 
methane   gas   was   found   to  be  escaping,    in  both   the  air  and  man   and  materials 
shafts.      Corrective   action  was   undertaken  by    the  Abandoned  Mined  Lands   Reclamation 
Council . 

During  February  of  1981,    the  mobile   laboratory   wa   utilized  in    the 
analysis  of  air  samples  collected  at    the  Old  West  mine   in  West   Frankfort.      This 
effort  was  in   cooperation   with   the  Abandoned  Mined  Lands   Reclamation   Council. 
The  mine  shaft  was   filled  as   a  safety  precaution  and  the  old  mine  workings 
removed  from  the  site. 

In  August  of  1980,    the  personnel   of  the  Analytical    Laboratory   responded 
with   their  equipment   and  ssrvices    to   a   gob   fire  at   the  Inland  Steel   No.    1   Coal 
Mine,    located  in   Jefferson  County  at  Sesser,    Illinois.      Mine   gas   air  samples 
were   analyzed  before,    during  and  after   the  area   was   sealed  and   liquid  carbon 
dioxide  was  injected.      The  oxygen,    methane,    carbon   dioxide   and  carbon  monoxide 
levels   were  monitored  carefully .      A    total   of  163  mine  gas   air  samples  were 
analyzed  along  with  dozens  of  standards . 

In  January  of  1980,    a   raging  fire  broke  out  in  a  section  of  Peabody  Coal 
Mine  No.    10,    located  in  Christian   County  at  Pawnee,   Illinois .      After  direct 
extinguishing   techniques  were   unsuccessful,    the   area  was  sealed,    borehole  drilled 
and  liquid  carbon   dioxide  injected.      The  area   was  monitored   until   May   at  which 
time   an  elaborate  plan   was   implemented   to   reopen    the  section.      Over   500  mine 
gas   samples  were  analyzed  along  with   dozens  of  standards . 

On  November   22,    1979,    the  personnel   of  the  Analytical   Laboratory   responded 
with    the  mobile  laboratory   to  a   fire   at   Freeman   United  Coal   Company,   Orient 
No.    4  mine  at  Johnston   City,    Illinois   in  Williamson   County.      The   laboratory 
was   prepared   to   run   air  analysis;    however,    the   fire   was   extinguished  by  water 
and  sealing  and  sampling  were  not  necessary .  I 
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During  September,    1979,    the  personnel   and  mobile  laboratory   responded  to  a 
fire   at  Consolidation  Coal    Company  Mine  No.    63  Coffeen,   Illinois  in  Montgomery 
County.      Air  sampling  and  analysis   were  performed  over  several   days   while   the 
temporary  and  permanent  seals   were  being  built  and  liquid  carbon   dioxide  was 
injected.      A   total   of  128   fire  samples  and  dozens  of  standards   were   analyzed. 

During  June,    1979,    the  personnel   of   the  Analytical   Laboratory   responded 
with    the  mobile   laboratory    to   a   fire   at   the   Old  Ben   Coal   Company's   No.    21   mine 
at  Sesser,    Illinois   in  Franklin  County.      Air  sampling  and  analysis    took  place 
over  several    days  while   the   fire  area   was  sealed  and  liquid  carbon   dioxide   was 
injected.      Over   382   fire  samples  were   analyzed  along  with  dozens  of  standards . 

In  March,    1979,    the  personnel   of  the  Analytical    Laboratory   responded 
with    the  mobile   laboratory    to   a   fire  at    the  Peabody  Coal   Company   Camp  No.    1 
mine   near  Morganfield,    Kentucky.      Twenty   five   fire  samples   were   analyzed  to 
aid  in  extinguishing   the   fire   and  in   reopening   the  mine.      The  process   included 
building  seals   and  injecting  carbon   dioxide. 

In  January  of  1979,    the   personnel   of  the  Analytical   Laboratory   responded 
with      the  mobile   laboratory    to   a   fire   at   the  Peabody  Coal   Company  River  King 
Underground  mine   at   Freehurg ,   Illinois   in  St.    Clair  County.      Fifty  seven   fire 
samples  were   analyzed  along  with  standards   while   the   fire   area  was  sealed. 
Again   liquid  carbon   dioxide   was   injected. 

On  October  6,    1978,    a    fire  was   discovered  at    the  Old  Ben   Coal   Company 
Mine  No.    21.      The  portable   laboratory  was   moved   to   the  mine  site  and  atmospheric 
samples   and  analysis   were  begun.      On    the  basis  of  these  analysis ,    decisions 
were  made   as   to  when    the  permanent  seals   could  be  built,   when   the  mine   could 
be  opened  and  when    the   fire   was   under  control .      A   total   of  115  samples   were 
analyzed  over  a  period  of   two   weeks. 

On  September   7,    1978,    methane   gas   was   found  to  be   leading  into   the 
atmosphere   in   downtown  Eldorado   from   the  old  O'Gara   coal   mine.      The   amount  of 
gas  was  considerable   and  represented  a   potentially   dangerous   condition   for   the 
townspeople.      The   laboratory   wa   set   up  nearby  and   used   to  monitor   the   gas 
emissions.      A    temporary   diffuser  was   installed,    the   area  barricaded  off,    and 
patrolled.      Federal    money   was  provided  for   filling   the  old  shaft,    drilling 
and  casing  a   bleed  hole,    and   the  installation   of  a   diffuser. 

In    1977,    the  portable   laboratory   was   set    up  in  Belleville,   Illinois 
to  permit   rapid  analysis  of  gases   from  abandoned  mines   in   cooperation   with 
the   United  States   Bureau  of  Mines   and   the  Subside nee- Control   Project  in   the 
Bellevillo-Maryville,    Illinois   area. 

In    1976,    for   the   first    time   the   mobile   laboratory  was   used  at   the  Peabody 
River  King  Underground  mine   at  Freeburg  in  November  and  December  analyzing 
samples  every    four  hours    for   four  days.      The   results  obtained  assisted  company, 
and  state   and  federal   officials  in   determining  what  steps  needed  to  be   taken 
to  control   and  extinguish   the  fire  and  also   determined  when   the  permanent 
seals   could  be  built. 
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COAL   ANALYSIS 

The  second  division  of  the  Analytical   Laboratory  is   the  coal   analysis 
program,   which  was   designed   to  insure   the  quality  of  coal   purchased  for  State 
institutions  by   the  State  of  Illinois.      The  program  was  planned  by    the  State 
Purchasing  Department   and   the  Director  of  the   Department  of  Mine.sr  and  Minerals 

The  program  calls   for  several   samples  of  coal   every  month   to  be  shipped 
from   the  State's  mental,    charitable,    penal   and  educational    institutions   to   the 
laboratory   for  analysis.      The  coal   is  pulverized,    a   composite   formed  and   then 
analyzed  for  heat  content,   moisture,    ash  and  sulfur.      If  the  coal    does  not 
meet  State  specifications,    a  penalty   can  be   imposed. 

As   a   result  of  this  program  the  General   Services   Purchasing  Division 
is  able   to  procure  better  grades  of  coal    for  less  money.      In    the   first   year 
of  the  program,    an  estimated  20%  efficiency  was   realized  in  heating   the   various 
State  institutions. 

For  the  calendar  year  of  1986,  the  State  of  Illinois  purchased  approximately 
180,000  tons  of  coal  worth  about  $6,600,000.  Hundreds  of  samples  were  collected, 
reduced  to  90  composites,  and  analyzed  in  duplicate  for  a  total  of  630  individual 
analysis. 
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SUMMARY  OF    THE   NUMBER  OF  MINE  ATMOSPHERIC  SAMPLES   AND 
rock' DUST  SAMPLES   BY  MONTH   OF    THE    YEAR   1986 


no 

SUMMARY   OF   THE   NUMBER   OF   MINE   ATMOSPHERIC  SAMPLES 
AND  ROCK   DUST  SAMPLES    BY   YEAR 
SINCE    THE   INCEPTION   OF    THE   LABORATORY 


YEAR  AIR  SAMPLES  ROCK   DUST  SAHPLES 

1986  3,941  3,349 

1985  4,55  3  2,905 

1984  4,551  3,484 

1983  4,161  3,301 

1982  4,733  3,356 

1981  4,398  3,371 

1980  5,875  3,840 

1979  5,587  3,876 

1978  4,154  2,749 

1977  4,477  2.727 

1976  4,110  2,732 

1975  3,095  2,150 

1974  2,784  2,456 

1973  2,350  1,806 

1972  2,628  1,869 

1971  2,756  2,364 

1970  2,887  2,627 

1969  2,551  2,679 

1968  3,073  2,597 

1967  2,801  2,471 

1966  2,788  2,588 

1965  2,734  2,717 

1964  2,588  2,728 

1963  2,466  2,944 

1962  2,320  2.682 

1961  2,432  2,713 

1960  2,299  2,771 

1959  2,765  3,304 

1958                                          ..  2,856  3,554 

1957  2,820  3,862 

1956  2,750  4,161 

1955  3,085  4,321 

1954  3,230  4,111 

1953  5,059  4,951 

1952  4,337  5,283 

1951  3,305  2,051 

1950  4,853  3,280 

Before   1950  6,329  4,772 

Total  134,481                                                                119,504 


Ill 

SUMMARY  OF    THE    TOTAL   NUMBER  OF  ALL    TESTS 
RUN   ON   COAL   SAMPLES    DURING    THE    YEAR 
OF   1986 


JANUARY 70 

FEBRUARY 56 

MARCH 56 

APRIL 49 

MAY 49 

JUNE 42 

JULY 49 

AUGUST 49 

SEPTEMBER 42 

OCTOBER 63 

NOVEMBER 42 

DECEMBER 63 


TOTAL 


6  30 


SUMMARY   OF    THE   NUMBER   OF   COAL   SAMPLES   BY   YEAR 
SINCE    THE   INCEPTION  OF    THE   COAL   PROGRAM 
THRU    THE    YEAR  OF   1986 

'1962 298 

'1963 236 

'1964 528 

'1965 714 

'1966 743 

'1967 759 

'1968 702 

'1969 725 

'1970 674 

'1971 674 

'1972 449 

'1973 397 

'1974 190 

'1975 150 

'1976 263 

1977 287 

1078 229 

1979 340 

1980 286 

1981 210 

1982 234 

1983 340 

1984 425 

1985 354 

1986 347 


TOTAL 


10,554 


The   number  of  composite  samples   analyzed   for   the 
years   1962   thru   1976   are   not   included. 
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MIN  INC  BOARD  OUDI' KS  I '»'( 


THE  MOST  ACTIVE  OPERATORS  IN  ILLINOIS 
DURING  1986  ON  THE  BASIS  OF  OIL  PERMITS  ISSUED 

Ouahachc  Oil  &  Gas,  Inc.,  P.O.  Box  637,  Robinson, 
nijiiols  62454 

Marathon  Oil  Company,  P.O.  Box  277,  Bridgeport, 
Illinois  62417 

Mohll  Exploration  &  Producing  North  Anerican,  Inc., 
P.O.  Box  31,  Crossville,  Illinois  62827 

Clirista  Oil  Company,  P.O.  Box  537,  Robinson,  Illinois  62454 

Tri  Cor  Oil  Company,  Inc.,  Box  3785  Round  Barn  Centre, 
Champaign,  Illinois  61821 

,!ohn  ('arey  Oil  Company,  Inc..  4140  Grand  Ave.,  Des  Moines, 
iA  50306 

Crete  on  Investments,  Inc.,  1395-C  Main  St.,  P.O.  Box  7, 
Crete,  Illinois  60417 

D  &  K  Oil  Company,  Inc.,  P.O.  Box  14,  Browns,  Illinois  62818 

Bunn  5,  Bunn  Oil  Company,  Inc.,  R.R.  #6  Box  325,  Olney, 
Illinois  62450 


Elmer  Oelzt 


R.F.D.  #1,  Nashville,  Illinois  62263 


Gary-Williams  Oil  Producers,  Inc.,  115  Inverness  Drive  East, 
Englewood,  CO  80112 

I'r.ink  Yockey  &  Yockey  OI'l  Inc.,  Drawner  70,  Olney,  Illinois 
62450 

Jerry  E.  Friend,  P.O.  Box  27,  Fairfield,  Illinois  62837 

Mid-America  Petroleum  Corporation,  //14  Kincaid  Drive,  Box  432, 
I'nirfield,  lUnois  62837 

Union  Oil  Company  Of  California,  P.O.  Box  311,  Olney,  Illinois 

624  50 


Homco,  Ltd.,  P.O.  Box  3245,  Springfield,  Illinois  62708 


OIL    t    CAS    DIVISION 

70«   Sir. lion   BIdg. 

<00  S.    Spring   St. 
Springfield.    IL    t}706  8 

}l7-7>2-77S(   ■    Oirict 


DIVISION    SUPEKVISOB         JOHN    H.    MORON    -    P.    O.    Bn«    36,     180i    I.    Popl»r. 

We.l    rr.nkfort,    IL    63B9t 61B-932- 3966 

JOt   W.    C«r.n)y.    Spia.    6J70« —  21  7- 7««-3  770 

SrRINO  ItU)  orriCE: J17-78J-77bl. 

UIC    PBOGRAfI    MWJiOEP         Allen   O.    Orrtel-    IBn    PlcVftt.    Sptll.    67701 in-SJ'J-IK -.7 


OIL  AND  CAS  D I V I SION  FIELD  PER SONNEL 
UNiitRCRouNi.  iNjrx-riON  co»rriioL  (uiii   iN^rrn  ionai.  AHEAf. 
r  1  Eu  lJupepv  I  SOP 

STURM.    Lenard    P.,    312    W.    Cotmnertr,    Ciayvilje.    62B44 --61H- 3  7&-S'jCl 

WELI     INSrECTORT 

BICHAPJ'S.    Don.    20«    Orchard    Drivr.    Nevt  on  ,    62«4F  - - (lh-7B3-2iS« 

SORK,    MarBliell.    B.    R.    K.    fairdeld.    62B37 -(.1B-B4.'    20I' 

Clay.    Edwards.    Jatfrrsoy,.    Lawi  pntc  .    Mnrior,,    RirMand,    K»l.o-.l,.    w..ynt 

SUSSD).    Riclidrd.    R.    R.    (13.    Carlyle,    62731 (  IB- SS^- 379^ 

Xdans.    Bond.    Frown.    Calhouc  ,    Cats.    Christian.    Clinton.    C.irpn»,    Jfrary.    MarcMrm. 

Schuyler.    Scdl.    WaNhinqtoi. 

VhhH3i,    Ma..    R.    p.    «2.    Mt  Ue.ii.tb' re.    fc^Bi'.-- -    - -llh    7M    «4M 

rraiiHin.   Gallatin,    Hamilton  Jackson,   Parry.   Sallnr.wi.itr,   Wi  1  I  i.imtri. 

WlSlXy.    Harr.ldK..     20'j  W.    Eighth.    St.    Elaio.    6245B- — I  lh-B,''»-97'.>i 

Alternate  Niirj^-r    - (.lB-349-B33'i 


9?L  M"     CAS    IWSPECTIOHAI    M-Xr,L 
F I EUi    SUPERVISOR 

FBITSCHli,    Marion,    320  K.    Boone.    Olney.    62450- 
Hotile  phone - — 

WELI    WSrtCTOPJ 

EKA:>1J-V.    Edwtrd    A    .    Jut.ction.    129S4-  — 

Alexander.    CUatin.    Hamilton.    Hardin,    Jol 


IIZZAM.    Gary    C.    I..    B.    •!.    Bo«    74.    EdinburQ.    f.2f-31 

Champaian.    christian.    Coles.    DeWitt,    DouQiaF.    l,oqaf, 


CLIFTON.    Everett    Blley.    Box    20(  .    Louirville.    (.;*B!,B (U-l<*-:"*4 

clay.    CuiTiber  land,    EMingtiHir.    Inyelte.    Jasper 

CARMAN.    Harold  A..    20iN.    7t7i.    Albion.    t2eO( (,1B-44'j- 314(. 

Edwards.    Richland.    Wabash 

KIRF..    Charles    R..    216    lark    Lane.    Camil  .    62B21--- tlB-3B4-b761 

MARTIN.    Torn    L. .     1304    E.    El.    louls.    Box    5C.    West    Franklort     hlSth       -MB-937-1 200 

MICK.    Robert.    BOON,    bth   St..    Mt .    Vernon.    f.2B(.4 - - I  lB-242- 2B'.  1 

NEWMAN.    William  T.,    R.    R.    II.    Gillespie.    62013 21  7-B  JO- 27B'. 

Bond.    Greene.    Jersey.    Macoupin.    Madison.    Montgoeicry.    SI.    Clair 

PALMEP.    Richard    L.,    B.    B.    12,    Sunner  ,    62466 -HB-94  7- 24'.B 

Mobile  phone - (IB- 39!.- 2910 

Clark,   Crawford.   Edgar,    Lawrence 

SKYDEB,    Donald,    111   South  Archer .   Pittsfield.    62363 - 217-2B'.-41S4 

Adams.    BrowTj,    Calhoun,    Cass,    Fulton,    Hancock,    McDunough.    Mason.    Menard.    Morgan. 
Piie.    Schuyler.    Scott.    Tarewell.    Woodford 

WATtJ-_wrLl     IN.nPLCTOR.t 

II11IN1.^.    KaytM.Tid.    k.    R.    #1.    Flwood.    60421 fll!- 4.>  1- 13  K. 

Cook,    Durag*-,    Ford.    Grundy.    Iroquois.    Kankakee.    Kendn  1  1  .    I.l  vingRton .    Will 

LEFEW,    Williar   p    .    502   N.    Jefferson,    Harvard.    60033 B  1  r -•14  J- 4'.(.1 

Boone.    DcKalb,    JoDaviess.    Kane.    Lake.    McHenry-.    Ogle.    Stephenson.    Winnel.ng.. 

WIRTH.    Edward   L..    P.    R.    •I.    ^^,•anet.    61379 - BT -(  "9- 701  .■ 

Ar.swering    Service-  — - B  1  i-4'.4- 2.13B 

Bureau.    Carroll.    Hei.deraon.    Henry.    Fjiok  ,    LaSalle.    Ler ,    M^tshall.    Heicer.    Peoria 
Putnam.    Bock    Island.    Stark.    Wnrren.    Wl.iteside 


DIVISION  OF  OIL  AND  CAS 


'i'hc  Division  of  Oil  and  Gas   of  the  Department  of  Mines  and  Minerals 
is  req-.iired  to  enforce  tlie  provisions  of  "An  Act  in  Relation  to  Oil, 
Cas,  Goaf  and  Other  Surface  and  Underground  Resources,"  and  the  Rules 
and  Regulations  formulated  pursuant  to  the  provisions  of  the  Act. 

It  is  the  duty  of  the  Division  to  see  that  oil  wells  are  properly 
spaced;  to  control  the  drilling  and  plugging  of  oil  wells  and  wells 
drilled  in  connect i(in  therewith;  to  see  that  necessary  precautions 
are  observed  to  protect  the  workable  coal  seams  through  which  wells 
are  drilled  and  to  prevent  pollution  of  land  and  fresh  water  supplies 
resulting  from  oil  field  operation. 

i'ermits  must  be  obtained  from  the  Division  of  Oil  and  Gas  before 
wells  are  drilled  for  oil,  gas,  water  supply,  water  input,  gas  input, 
air  Inpul  ,  s.ilt  waLer  disposal,  tertiary  input,  coal  tests  and  fresh 
water  wills.   (n  1986,  8,718  such  permits  were  Issued.   The  law 
retiuires  that  for  each  well  drilled  or  acf|uirod,  the  operator  must 
furnisii  the  Division  with  bond  coverage  to  guarantee  the  eventual 
plugging,  of  the  weli  with  the  satisfactory  restoration  of  the  well 
site.   The  State  oiJ  well  inspectors  are  in  attendance  to  supervise 
the  ]jlii|',j',ing  of  all  abandoned  drill  holes,  which  in  1986  numbered 
1 , 594 . 

Tiie  Division  furnishes  copies  of  permits  and  plugging  affidavits 
to  the  State  Geological  Survey,  and  is  charged  with  the  responsibility 
of  seeing  that  well  logs  and  cuttings  are  sent  to  the  Survey.   The 
Division  also  receives  and  records  completion  data  on  wells  drilled. 

The  Rules  and  Regulations  of  the  Division  provide  for  the  calling 
of  public  hearings,  upon  written  request  of  any  interested  person,  for 
the  purpose  of  taking  action  with  regard  to  any  matter  within  the 
jurisdiction  of  the  Department.   All  such  hearings  are  made  of  record 
in  the  Division  and  .ire  open  to  public  inspection. 

i'hc  Oil  and  Gas  13oard  consists  of  four  members  and  the  Director  of 
the  Department,  and  is  subject  to  call  by  the  Mining  Board  for  advice 
and  consultation  on  matters  pertaining  to  the  oil  and  gas  industry. 
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STATE  OF  ILLINOIS 
DEPARTMENT  OF  MINES  AND  MINERALS 


IN  THE  MATTER  OF  THE  PETITION 
OF  DWIGHT  BREHM  RESOURCES, 
FOR  THE  FORMATION  OF  THE 
HUNT  UNIT,  IN  HAMILTON 
COUNTY,  ILLINOIS, 
pursuant  to  Chapter  96  1/2, 
Section  5440  et  seq,  Illinois 
Revised  Statutes. 


NO. 


335 


REPORT  AND  ORDER  OF  THE  MINING  BOARD 


On  November  13,  1985,  Dwight  Brehm  Resources,  pursuant 
to  Chapter  96  1/2,  Section  5440  et  seq,  Illinois  Revised 
Statutes,  filed  a  Petition  with  the  Department  of  Mines 
and  Minerals  for  an  order  providing  for  the  unit  operation 
of  an  area  known  as  the  "Hunt  Unit"  located  in  the  Aux 
Vases  Sandstone  Formation  in  the  Hunt  Field  in  Hamilton 
County,  Illinois. 

After  due  notice  as  provided  in  Chapter  96  1/2, 
Section  5440  et  seq,  Illinois  Revised  Statutes,  and  by 
the  Rules  of  procedure  in  public  hearings  before  the  Department 
of  Mines  and  Minerals,  a  public  hearing  was  held  on  said 
petition  on  December  20,  1985,   in  the  City  of  Springfield, 
Illinois.   At  said  hearing  before  the  Department  of  Mines 
and  Minerals,  the  petitioner  submitted  proof,  exhibits, 
evidence  and  testimony  relating  to  a  plan  of  unitized  management, 
operation,  and  enhanced  recovery  which  the  petitioner  recommended i 
be  approved  by  the  Department  of  Mines  and  Minerals.   Other 
interested  parties  were  afforded  an  opportunity  to  be  heard 
in  connection  therewith. 
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FINDINGS  OF  FACT 

The  Mining  Board  of  the  Department  of  Mines  and 
Minerals  finds: 

1.  That  the  unitized  management  and  operation 

is  economically  feasible  and  reasonably  necessary  to  increase 
the  ultimate  recovery  of  oil  and  gas,  to  prevent  waste, 
and  to  protect  correlative  rights;  and, 

2.  That  the  value  of  the  estimated  ultimate  additional 
recovery  of  oil  and  gas  will  exceed  the  estimated  additional 
cost,  if  any,  incident  to  conducting  the  unit  operation;  and, 

3.  That  the  areal  extent  of  the  pool  or  pools, 

or  parts  thereof,  has  been  reasonably  defined  and  determined 
by  drilling  operations,  and  the  unitization  and  operation 
of  such  will  have  no  substantially  adverse  effect  upon 
the  remainder  of  the  pool  or  pools,  or  parts  thereof;  and, 

4.  That  the  allocation  of  unit  production  to  each 
separately  owned  tract  is  fair,  reasonable  and  equitable 
to  all  owners  of  oil  and  gas  rights  in  the  unit  area;  and, 

5.  That  the  determination  and  allocation  of  unit 
expense  is  fair,  reasonable  and  equitable  to  the  working 
interest  owners;  and, 

6.  That  the  compensation  or  adjustment  for  wells, 
equipment  and  other  properties  of  the  working  interest 
owners  is  fair,  reasonable  and  equitable;  and, 

7.  That  the  Plan  for  Unitization  has  been  approved 
in  writing  by  those  persons  who,  under  this  order,  will 

be  required  to  pay  for  95.25%  of  the  unit  expense  and  also 
by  the  persons  owning  95.35%  of  the  unit  production,  or 
proceeds  thereof,  that  will  be  credited  to  interests  which 
are  free  of  unit  expense,  including,  but  not  limited  to 
royalties,  overriding  royalties,  carried  interest,  net 
profit  interests,  and  production  payments  within  the  Hunt 
Unit. 

8.  That  the  following  owners  have  not  approved 

in  writing  the  Plan  of  Unitization:   British  American  Resources, 
Cambridge  Royalty  Company,  owners  of  working  interests; 
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Deborah  Marie  Beal ,  Ernest  Eugene  Knight,  Eugene  A.  Rice, 
Tamara  Jean  Thomas,  and  Hazel  Julian,  owners  of  royalty 
interests. 


CONCLUSIONS  OF  LAW 

That  Chapter  96  1/2,  Section  5440  et  seq,  Illinois 
Revised  Statutes,  applies  to  the  petition  of  Dwight  Brehm 
Resources  and  these  proceedings  before  the  Department  of 
Mines  and  Minerals; 

That  the  Department  of  Mines  and  Minerals  has  jurisdiction 
of  the  subject  matter  and  the  persons  interested  therein; 
that  due  and  proper  notices  of  the  petition  and  of  the 
time,  place  and  purpose  of  the  hearing  were  given  as  required 
by  law;   that  all  interested  parties  were  afforded  an  opportunity 
to  be  heard  therein;  and, 

That  in  the  interest  of  obtaining  the  benefits 
of  unit  operation,  the  prevention  of  waste,  and  the  protection 
of  correlative  rights,  this  petition  should  be  granted. 


ORDER  OF  THE 
DEPARTMENT  OF  MINES  AND  MINERALS 

IT  IS,  THEREFORE,  ORDERED  by  the  Department  of 
Mines  and  Minerals,  by  and  through  the  Mining  Board,  as 
follows: 

A.   That  the  petition  of  Dwight  Brehm  Resources, 
as  Unit  Operator,  be  granted  and  that  the  Hunt  Unit  is 
hereby  created  in  accordance  with  and  subject  to  the  terms, 
provisions  and  conditions  of  the  Unit  Agreement  and  Unit 
Operating  Agreement,  which  constitute  the  Plan  of  Unitization, 
as  filed  in  these  proceedings. 
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B.  That  the  Unit  Agreement  and  Unit  Operating 
Agreement,  which  constitute  the  Plan  of  Unitization,  are 
approved . 

C.  That  the  Hunt  Unit  area  shall  be  the  area  outlined 
on  the  map,  which  was  attached  to  the  Unit  Agreement  and 

Unit  Operating  Agreement,  which  constitute  the  Plan  of 
Unitization,  and  which  map  is  attached  hereto  as  Exhibit 
"A",  and  that  the  Plan  of  Unitization  is  made  a  part  of 
this  order  by  reference  with  the  same  force  and  effect 
as  if  set  out  herein  in  its  entirety. 

D.  That  each  of  the  tracts  within  the  unit  area, 
as  shown  on  the  map  attached  to  the  Unit  Agreement  and 
Unit  Operating  Agreement,  which  constitute  the  Plan  of 
Unitization,  subject  to  the  terms  and  provisions  of  the 
said  Plan  of  Unitization,  shall  participate  in  the  unit 
production  and  in  other  benefits  and  burdens  of  the  unit 
in  accordance  with  the  specified  tract  participation,  all 
as  is  reflected  on  Exhibit  "B"  attached  hereto  and  made 

a  part  hereof. 

E.  That  as  to  British  American  Resources  and  Cambridge 
Royalty  Company,  working  interest  owners  who  have  not  executed 
the  Plan  of  Unitization,  consisting  of  the  Unit  Agreement 

and  Unit  Operating  Agreement,  the  petitioner  is  authorized 

to  advance  on  behalf  of  said  owners  their  proportionate 

part  of  the  development  and  operating  costs  of  the  unit 

as  provided  in  the  unit  operating  agreement;  that  petitioner 

should  be  allowed  to  recover  on  a  continuing  basis  from 

the  non-consenting  working  interest  owners'  share  of  the 

unit  property  an  amount  equal  to  150%  of  said  owners'  actual 

share  of  the  development  and  operating  costs  as  determined 

by  the  unit  operating  agreement;  that  petitioner  shall 

be  entitled  to  a  lien  upon  the  leasehold  interests  of  British 

American  Resources  and  Cambridge  Royalty  Company  and  as 

to  all  proceeds  accruing  thereto,  as  provided  in  Chapter 

96  1/2,  Section  5448,  of  the  Illinois  Revised  Statutes. 

F.  That  the  enhanced  recovery  technique  utilizing 
a  fluid  injection  process  consisting  of  initial  injection 
of  fresh  water  and  produced  water  into  the  Mason  #2  well 
located  on  the  Mason  Lease,  together  with  any  future  injection 
processes  as  determined  to  be  in  accordance  with  good  engineering 
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and  production  practices  by  the  Unit  Operation,  be  initiated 
into  the  Aux  Vases  Sandstone  Formation. 

G.   That  the  Unit  Operator,  Dwight  Brehm  Resources, 
shall  from  time  to  time  make  such  reports  to  the  Department 
of  Mines  and  Minerals  concerning  the  operation  of  the  unit 
as  may  be  requested. 

H.   That  the  interests  of  British  American  Resources 
and  Cambridge  Royalty  Company,  owners  of  working  interests, 
and  the  interests  of  Deborah  Marie  Heal ,  Ernest  Eugene 
Knight,  Eugene  A.  Rice,  Tamara  Jean  Thomas,  and  Hazel  Julian, 
owners  of  royalty  interests,  are  committed  to  the  Hunt 
Unit,  and,  that  said  interests  are  subject  to  the  Plan 
of  Unitization,  consisting  of  the  unit  agreement  and  unit 
operating  agreement,  and  this  order. 

I.   That  the  Hunt  Unit  is  approved  as  an  enhanced 
recovery  project  as  provided  in  Rule  II-A  of  the  Rules 
and  Regulations  of  the  Department  of  Mines  and  Minerals, 
Division  of  Oil  and  Gas. 

J.   That  the  Plan  of  Unitization  is  hereby  made 
effective,   and  unit  operations  under  the  agreements  shall 
be  commenced  on,   December  31,  1985. 

The  Department  of  Mines  and  Minerals  retains  continuing 
jurisdiction  over  the  Hunt  Unit  in  order  that  it  may  exercise 
such  administrative  control  as  is  consistent  with  its  powers 
and  duties  as  established  by  the  statutes  of  the  State 
of  Illinois. 

Dated    this    gth      day    of      January ,      1985. 

STATE  MINING  BOARD, 

DEPARTMENT  OF  MINES  AND  MINERAI 

STATE  OF  ILLINOIS. 


HUWTUNIT 
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HA.MILTON  COUNTY,    ILLINOIS 

Section  10:     N/2  SE/4;   SE/4  NE/4 ; 
S/2  SW/4  H£/A; 
KE/4  SW/4   NE/4; 

Township  4  South,  Range  7  East,   3rd  P.  M. 
EXHIBIT    "A" 


•   •■  ' 
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EXHIBIT   "B" 

HUNT  UNIT 

HAMILTON  COUNTY,    ILLINOIS 
Township  4  South,  Range  7  East 

Tract  Number 

Tract  Name  &  Description 

Lasater-Thomas  H 

Section  10:   NE/4  SW/4  NE/4 

Tract  Participatio 
Percentage  Factor 

1 

3% 

2 

Lasater-Thomas  #2  &  #3 
Section  10:   S/2  SW/4  NE/4 
NW/4  SW/4  NE/4 

32% 

3 

Hunt  #1 

Section  10:   NW/4  SE/4 

25% 

4 

Mason  #2 

Section  10:   NE/4  SE/4 

19% 

5       • 

Charles  Thomas  #1 

21% 

Section  10:  SE/4  NE/4 

TOTAL        100% 


STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  application  of  ) 

Cerber  Energy  Corporation  to  convert  ) 

to  <i  Water  Injection  Wei)  the  Woody  ) 

Heir;.  K^'-A  well  located  in  Section  )        Hearing  Order  No.  336 

30,  Townsliip  0  North,  Range  7  East,  ) 

Effingham  County,  Illinois.  ) 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:45  A.M.,  on 
the  1st  day  of  November,  1985.  Present  for  the  hearing  for  the  State 
Mining  Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  present  were 
Alfred  R.  Powell,  Senior  Vice-President  of  Gerber  Energy  Corporation, 
applicant,  Carl  Kavreau,  Attorney  with  the  Law  Firm  of  Campbell, 
Furnall,  Moore  and  Jacobsen,  on  behalf  of  the  applicant;  Edward  J. 
Klockenkemper,  opponent  and  Robert  P.  Griggs,  Petroleum  Engineer,  on 
behalf  of  opponent. 

The  State  Mining  Board  having  considered  the  oral  testimony 
submitted  iti  said  cause  by  witnesses  duly  sworn  and  having  examined  the 
exhibits  introduced  in  said  cause  and  being  fully  advised  in  the  matter 
finds: 

That  the  application  filed  herein  in  accordance  with  Rule  II-A  of 

"An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground 

Resources  and  Rules  and  Regulations"  for  a  permit  to  convert  to  Water 

Input  the  following  described  well: 

Woody  Heirs  (t2-A  well  located  330  feet  North  and  330  feet  West 
of  the  Southeast  corner  of  the  Southwest  quarter  of  the 
Southejst  quarter  of  Section  30,  Township  6  North,  Range  7 
East,  Effingham  Couity,  Illinois, 

shall  bo  granted. 

IT  lU  THI:K|;F0R1;  ORDKRED  that  the  application  of  Gerber  Energy 
Cijiixjiation  lo  coiivort  the  iibove  described  well  to  a  water  injection 
well  i  ii  approved  and  a  j)ormil  is  hereby  granted. 

If  you  have  any  questions  pertaining  to  this  matter,  please 
contact  Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  9th  day  of 
January,  A.D.,  1986. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 


STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  Petition  ) 

of  Monroe  County  Oil  Trust  to  ) 

unitize  the  Edwin  Ries  field  )        HEARING  ORDER  NO.  HI 

in  Monroe  County,  Illinois,  ) 

pursuant  to  Chapter  961,  Sec.  ) 

5440  et  seq,  Illinois  Revised  ) 

Statutues.  ) 


On  September  28,  1985,  Monroe  County  Oil  Trust,  pursu.ml  lu  Cluiptur 
96j,  Section  5440  et  seq,  Illinois  Revised  Statutes,  filed  a  PctiUon  with 
the  Department  of  Mines  and  Minerals  for  an  order  providing  for  the  unit 
operation  of  an  area  known  as  the  "Edwin  Ries  Unit"  located  in  the  Trenton 
Formation  in  the  Edwin  Ries  Field  in  Monroe  County,  Illinois. 

After  due  notice  as  provided  in  Chapter  96},  Section  5440  el  siti, 
Illinois  Revised  Statutes,  and  by  the  Rules  of  procedure  in  public-  lic.irinijs 
before  the  Department  of  Mines  and  Minerals,  a  public  hearincj  w.is  licld  im 
said  petition  on  November  1,  1985,  in  the  City  of  Springfield,  ^llinc>i^;.  At 
said  hearing  before  the  Department  of  Mines  and  Miner.ilb,  tin;  peljliont.r 
submitted  proof,  exhibits,  evidence  and  testimony  relating  to  u  j)],iii  ol 
unitized  management,  operation  and  enlianced  recovery  which  tlio  potitionoi 
recommended  be  approved  by  the  Department  of  Mines  and  Minora]  i,.  Otlier 
interested  parties  were  afforded  an  opportunity  to  be  heard  in  connection 
therewith;  however,  no  one  appeared  on  behalf  of  t)ie  objectors. 

FINDINGS  OF  FACT 

The  Illinois  Mining  Board  of  the  Department  of  Minos  arjd  Miiui.ils 
finds: 

1.  That  the  unitized  management  and  operation  is  economically  and 
reasonably  necessary  to  increase  the  ultimate  recovery  of  oiJ  and 
gas,  to  prevent  waste,  and  to  protect  correlative-  right.s;  and, 

2.  That  the  value  of  the  estimated  ultimate  additional  recovery  of 
oil  and  gas  will  exceed  the  estimated  additional  cost,  il  .iny, 
incident  to  conducting  the  unit  operation;  and, 

3.  That  the  areal  extent  of  the  pool  or  pools,  or  parts  thereof,  h.is 
been  reasonably  defined  and  determined  by  drilling  oeprations,  and 
the  unitization  and  operation  of  such  will  have  no  substantially 
adverse  effect  upon  the  remainder  of  the  pool  or  pools,  or  p.nts 
thereof;  and, 

4.  That  the  allocation  of  unit  production  of  eeich  .scpar.itc-ly  owncil 
tract  is  fair,  reasonable  and  equitable  to  al)  owners  of  oil  .ind 
gas  rights  in  the  unit  area;  and, 

5.  That  the  determination  and  allocation  of  unit  expeniic  is  fair, 
reasonable  and  equitable  to  the  working  interest  owners;  and, 

6.  That  the  compensation  or  adjustment  for  wells,  equipment  and  oLlier 
properties  of  the  working  interest  is  fair,  reasonable  and 
equitable;  and, 

7.  That  the  Plan  for  Unitization  has  been  approved  in  writing  by 
those  persons  who,  under  this  order,  will  be  rccjuiied  to  jiay  for 
93%  of  the  unit  expense  and  also  by  the  persons;  owning  1001  of  tho 
unit  production  or  proceeds  thereof,  that  will  be  credited  to 
interests  which  are  free  of  unit  expense,  including,  but  not 
limited  to  royalties,  overriding  royalties,  carried  iriterui;t,  not 
profit  interests,  and  production  payments  wilhin  the  Edwin  Rins 
Unit. 
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STATE  OF  ILLINOIS,  DEPARTMENT  OF  MINES  AND  MINERALS 
OIL  AND  GAS  DIVISION 

BEFORE  THE  MINING  BOARD  OF  THE  STATE  OF  ILLINOIS 


IN  THE  MATTER  OF  THE  PETITION  OF 
MARSHALL  LIPPERT  FOR  AN  ORDER 
ESTABLISHING  A  DRILLING  UNIT  FOR 
THE  LOWELL  LAGOW  COMM.  #1  WELL 
IN  MARION  COUNTY,  IL,  PURSUANT 
TO  ILLINOIS  REVISED  STATUTES, 
CHAPTER  96i,  SECTION  5433  and 
SECTION   5436 


HEARING  ORDER  NO.  338 


ORDER 


This  cause  coming  on  to  be  heard  on  the  application  of 
Marshall  Lippert  to  form  a  drilling  unit  of  20  acres,  consisting 
of  the  South  Half  (S^s)  of  the  Southeast  Quarter  (SE^)  of  the     ] 
Northeast  Quarter  (NE^)  of  Section  17,  Township  2  North,  Range   ! 
4  East  of  the  Third  Principal  Meridian,  Marion  County,  Illinois; 
and  due  notice  of  said  hearing  having  been  given  and  no  party 
appearing  to  object  and  being  fully  advised.  It  is  Ordered  that: 

1.   A  drilling  unit  of  20.308  acres  consisting  of  the  South  , 
Half  {Sh)    of  the  Southeast  Quarter  (SE%)  of  the  Northeast  Quarter' 
(NE^)  of  Section  17,  Township  2  North,  Range  4  East  of  the  Third 
Principal  Meridian,  Marion  County,  Illinois,  be  and  the  same  is 
hereby  established. 
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2.  That  Marshall  Lippert  be  authorized  to  drill  and  operate 
a  well  known  as  Lowell  Lagow  Conununity  #i  to  be  located  330  feet 
North  and  660  feet  West  of  the  Southeast  Corner  of  the  Northeast 
Quarter  (NE^)  of  Section  17,  Township  2  North,  Range  4  East  of 
the  Third  Principal  Meridian,  Marion  County,  Illinois. 

3.  That  said  South  Half  (S^s)  of  the  Southeast  Quarter  (SE^) 

of  the  Northeast  Quarter  (NE^)  consists  of  20.308  acres,  that  C  &  0 
Railway  Co.,  owns  the  oil,  gas  and  other  minerals  underlying   .328 
acres  of  said  tract,  and  that  C  &  0  Railway  Co.'s  proportional 
decimal  interest  in  and  to  the  oil,  gas  and  other  minerals 
underlying  the  area  comprised  of  the  drilling  unit  is  .0161512. 

4.  That  C  &  0  Railway  Co.  is  hereby  granted  30  days  from  the 
entry  of  this  order  to  elect  to  participate  in  the  risk  and  cost 
of  drilling,  equipping,  completing  and  operating  said  well  on  the 
basis  of  payment  of  .0161512  of  the  actual  costs  thereof  by 
notifying  Marshall  Lippert  in  writing  of  their  intention  to  do 

so  within  said  time  of  30  days.   Upon  election  as  aforesaid,  C  &  0 
Railway  Co.  shall  be  entitled  to  .0161512  of  the  proceeds  of 
production. 

5.  That  in  the  event  C  &  O  Railway  Co.  fails  to  elect  to 
participate  in  the  risk  and  cost  of  drilling,  equipping  and 
operating  said  well  as  aforesaid,  then  there  shall  be  withheld 
and  paid  to  the  persons  who  pay  the  costs  of  drilling,  equipping 
and  operating  said  well  from  7/8  of  .0161512  of  the  proceeds  of 
production  (being  the  share  of  said  C  &  0  Railway  Co.,  less  a 
royalty  of  1/8)  100%  of  .0161512  of  the  costs  and  expenses  of  all 
surface  equipment  and  costs  of  operating  the  well  commencing 
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with  first  production  and  150%  of  .0161512  of  the  actual  costs 
of  drilling,  testing  and  completing  said  well. 

Dated  at  Springfield,  Sangamon  County,  Illinois,  March  3  7th, 
1986. 

BY  ORDER  OF  THE  STATE  MINING  BOARD 


GEOl^E    Ki    LANE 


Mining   Board   Representative 


STATli  OK  ILLINOIS 

DKFARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


III  the  mjttcr  of  llic  Appl  leal  Ion  of  ) 

CorbcT  Energy  Corporation  to  operate  ) 

OS  a  pool  the  Garrison  West  Unit  )      HEARING  ORDER  NO.  339 

described  as  Section  21,  Township  3  ) 

South,  Riinge  6  East,  llamlllon  County,  ) 

Illinois.  ) 


On  January  10,  1986,  Gerber  Energy  Corporation,  pursuant  to  the  provisions 
of  Act  No.  79-503  of  the  Public  Acts  of  the  State  of  Illinois,  1974,  filed  a 
Petition  with  the  Illinois  Mining  Board  for  an  Order  providing  for  the  unit 
operation  of  an  area  known  as  the  "Garrison  West  Unit"  In  Hamilton  County, 
1 1 1 1  no  1  B  . 

After  due  notice  as  provided  In  Act  No.  79-462  of  the  Public  Acts  of  the 
State  of  Illinois,  1974,  and  by  the  Rules  of  Procedure  In  Public  Hearings  before 
llie  Illinois  Mining  Hoard,  a  public  hearing  was  held  on  said  Petition  on  M.ircli 
4,  19H6,  111  Ihc-  City  of  Springfield,  Illinois.   Al  said  hearing  before  the 
lUlnoIb  Mining  board,  the  Petilloner  submitted  proof,  exhibits,  evidence  and 
testimony  relating  to  a  plan  of  unitized  management,  operation  and  enhanced 
recovery  which  the  Petitioner  recommended  be  approved  by  the  Illinois  Mining 
Board.   Other  Interested  parties  were  afforded  an  opportunity  to  be  heard  in 
connection  therewith. 

FINDINGS 

The  Illinois  Mining  Board  finds: 

(1)  Tliat  the  unitized  management  and  operation  is  economically  feasible 
and  reasonably  necessary  to  Increase  the  ultimate  recovery  of  oil  and 
gas,  to  prevent  waste,  and  to  protect  correlative  rights;  and 

(2)  That  the  value  of  the  estimated  ultimate  additional  recovery  of  oil 
and  gas  will  excei'd  the  estimated  additional  cost,  if  any,  incident  to 
conducting  the  unit  operation;  and 

(3)  Tliat  the  areal  extent  of  the  pool  or  pools,  or  parts  thereof,  has  been 
reasonably  defined  and  determined  by  drilling  operations,  and  the 
unitization  and  operation  of  such  will  have  no  substantially  adverse 
effect  upon  the  remainder  of  the  pool  or  pools,  or  parts  thereof; 

and  ; 

(4)  Thai  the  allocation  of  unit  production  to  each  separately  owned  tract 
is  fair,  reasonable  and  equitable  to  all  owners  of  oil  and  gas  rights 
in  the  unit  area;  and 

(i)   That  the  determination  and  allocation  of  unit  expense  is  fair, 
reasonable  and  equitable  to  the  working  interest  owners;  and 

(6)  That  the  compensation  or  adjustment  for  wells,  equipment  and  other 
properties  of  the  working  interest  owners  is  fair,  reasonable  and 
equitable;  and 

(7)  That  the  plan  for  unitization  has  been  accepted,  signed  or  ratified, 
by  jiore  than  98%  of  the  lessees  of  record  within  the  unit  area;  and 
that  said  Plan  has  been  accepted,  signed  or  ratified  by  90%  of  royalty 
Interest  owners  of  record  within  the  unit  area. 


IT  IS  THEKEFORE,  ORDERED  by  the  Illinois  Mining  Board  of  lliu  1>.-|kii  t  uii  iil 
Mines  and  Minerals,  Division  of  Oil  and  Gas: 

1.  That  the  Petition  filed  in  llils  Cause  bu  and  tin-  Siiim-  Is  hi-reby 
granted  • 

2.  That  the  "Garrison  West  Unit"  shall  be  the  arej  descrlbL-d  as  follows 

Township  3  South,  Range  6  East,  Hamilton  County,  111 Inols 
Section  21:   W/2  NE/A,  E/2  NW/4,  SW/«  NW/«,  NE/^i  SwA 

3.  That  a  necessity  exists  for  secondary  recovery,  pressure  malnlenanie 
and  related  supplementary  recovery  techniques  to  promote  the  conbcrval  Ion  ol 
to  Increase  the  ultimate  recovery  of  unitized  substances  from  Liu-  pool  .ind 
prevent  waste  of  the  unitized  substances. 

A.   That  the  Flan  of  Unitization  Is  hereby  made  eCfectlvo  and  Ih.it  mill 
operations  under  these  agreements  shall  be  coranicnced  on  this  d.iLc- 

5.   The  Department  of  Mines  and  Minerals  retains  continulni;  jurisdiction 
over  the  Garrison  West  Unit  In  order  that  It  may  exercise  such  adml  nisi  r.ii  Ivf 
control  as  Is  consistent  with  its  powers  and  duties  as  eslablishud  by  iho 
statutes  of  the  State  of  Illinois. 

Signed  and  order  this   ibi  h   day  of      NUiih       ,  l'Jli(>- 


BY  ORDER  OK  THE  STATE  MINJNC  BOAKO: 


5K"^/.-^^  y/.  ^^ 


George  R. 

Mining  Board  Representative 


STATU  OF  ILLINOIS 
DEPARTMtNT  OF  MINLS  AND  MINtRALS 

DiviEiON  OF  on,  ANri  ca;; 
^rHiNC.Fihi.ii,    n.i.iNoi:; 


In    ttir    m.iltci    of    I  lie    .il-J.]  jr.il  loji    of  ) 

K.      (    .      Kh.Kiy     l-:x|.l.M,,l    KM,      I..     <<.I,V<MI       to  ) 

•III    c-iilijiicc'd    rncurry  diiipoii.il    wl))     Llie  ) 

Slockoi  t(2  wull  locdtod  in  Section  9  )    HEAKINC  ORDER  NO.  340 

Township  8  North,  Rjnge  C  West,  ) 

M.icoupin  County,  Illinois.  ) 


This  c.iuse  came  on  for  hearing  before  the  State  Mining  Bodrd  in  the 
Sli.itioM  Office  Building,  .Springfield,  lllirioi;;  at  9:30  A.M.,  on  the  4th  day 
of  M.in.h,  19U(..  I'li'senL  for  the  licdring  for  the  State  Mining  Board  was  Mr. 
George  R.  I..inc,  Hearing  Officer.  Also  present  were  Howard  Fonger  on  behalf 
of  H.  C.  Kneigy  Explorat  ion.  Inc.,  the  applicant.  No  one  appeared  on  behalf 
of  the  objector. 

The  Stale  Mining  Hoard  having  considered  the  oral  testimony  submitted 
in  said  cause  by  the  witness  duly  sworn  and  having  examined  the  letter 
introduced  in  said  cause  and  being  fully  advised  in  the  matter  finds: 

That  the  application  filed  herein  in  accordance  with  Rule  II-A  of  "An 

Acl   in  Relation   to  Oil,   Gas,   Coal  and  Othci   Surface  and  Underground 

Resources  and  Rules  and  Regulations"  for  a  permit  to  convert  for  salt  water 

disposal   iniiposes  in  tin-  rcnnsyl  vania  foiin.it  ion  llic  following  described 

wol  1  : 

Stooikii  «.'  well  lo(aled  330  feel  South  and  330  feet  West  of  the 
NoilheasI  coiiici  ol  the  Southeast  quartei  of  the  Southeast  guartei 
of  Section  9,  Township  fi  North,  Range  6  West,  Macoupin  County,  IL, 

shall  be  granted. 

IT  IS  THEREFORE  ORDERED  that  the  application  of  B.  C.  Energy 
Exploration  to  convert  the  above  described  well  to  an  enhanced  recovery 
disposal  well  is  ajiproved  and  a  permit  is  granted. 

If  you  have  any  c]uestions  pertaining  to  this  matter,  please  contact  Mr. 
CooKie  R.  I..1I10,  Petroleum  Engineer,  whose  telephone  number  is  217-782-7756. 

r)ATED  at  Spiingfield,  Sangamon  County,  Illinois,  this  18th  day  of 
March,  A.  D.,  1986. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 


^' 


^^^__^<Lc.^ 


George    R.    Lane 

Mining    Board    Representative 


STATi:  OF  ill: NO]. s 

DnrAHTMLN')'  Of  MlNt:L.  ANIJ  MJNi:I<;il.;; 

DIVISION  or  OIL  AND  CAS 

SPRINGFIELD,  1L1,1N01S; 


In  the  matter  of  the  appljcatjon  of  ) 

Genie  Energy  to  drill  for  water  input  ) 

purposes  the  Roider  t!l-WI  well  to  be  )        HEARING  OHDLR  NO.  341 

located  in  Section  2,    Township  2  ) 

South,  Range  10  West,  Monroe  County,  ) 

Illinois.  ) 


This  cause  came  on  for  hearing  before  the  St.ilc  Mining  h<nid  jn  tin- 
Stratton  Office  Building,  Springfield,  Illinois,  ..t  'j :  DO  A.M.,  M,ii(h  .  'i , 
1986.  Present  for  the  hearing  for  the  State  Mining  lo.ud  wa:  Mi  .  Gei^iyi  Iv. 
Lane,  Hearing  Officer.  Also  present  were  Jesse  L.  Iljckii,  iiri(J  Cli.irli-:  A. 
Schwebel  and  Virgil  Krustsmger,  Consultant,  all  nn  l.clujlf  dl  Genu-  i:nci.|y, 
applicant;  and  James  E.  Marlon,  President  of  Rivor  Kii.g  Oil  Co.,  (ibiiiK.i. 

The  State  Mining  Board  having  considered  the  oral  lesl  imony  subniitiici 
in  said  cause  by  witnesses  duly  sworn  and  being  fuJly  advised  in  lln'  nultii 
finds: 

That  the  application  filed  herein  in  accord, mci  wiLl,  l<ulc  II-A  el  "An 

Act   in  Relation  to  Oil,   Gas,   Coal  and  Olficr   Siirf.ici-  and     IJi.d.K) . .  .ui.tl 

Resources  and  Rules  and  Regulations"   for  a  fjcrnni.  tc.  drill   (or   w,.i(i 

injection  purposes   the  followiiig  described  well: 

Roider  (tl-WI  well  to  be  located  190  feel  North  and  90  feci  Wisi  d 
the  Southeast  corner  of  the  Northeast  quartoi  <if  the  Ni'ithwosi  lui.i 
of  the  Southwest  quarter  of  Section  2,  Townshii'  2  South,  Rjngi  10 
West,  Monroe  County,   Illinois. 

IT  IS  THEREFORE  ORDERED  that  the  application  of  Genie  Energy  ii.  ill  ill 
the  above  described  well  for  watei  input  purpnres  i:-  .ij'i'i  ovid,  .mJ  .i  piiw.il 
is  granted. 

If  you  have  any  qucstioris  pertainiiig  to  this  mnltei,  jlcisi  tunl  ..c  t  I'.i  . 
George  R.  Lane,  Petroleum  Engineer,  whose  telephone  numb<i  is  21 7- /n:'-7/".(  . 

DATED  at  Springfield,  Sangamon  County,  Illinois,  Ihii,  fill  day  ol  M.jy, 
A.D.,  198C. 

BY  ORDER  OF  THE  STATE  MINING  l-,C'AWn 


:2'.':_  :^^ 


rge   h.    Laiie 
ing   hvi..jd   R<  pi 


ORDER  NO.  342 
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BEFORE  THE  MINING  BOARD 

DEPARTMENT  OF  MINES  AND  MINERALS 

STATE  OF  ILLINOIS 

IN  THE  MATTER  OF  THE  PETITION 
OF  ILLINOIS  OPERATING  &  SERVICE 
CO. ,  A  CORPORATION,  FOR  THE 
FORMATION  OF  A  UNIT  KNOWN  AS 
THE  CALHOUN  EAST  UNIT  KNOWN  AS 
THE  CALHOUN  EAST  UNIT  IN  SECTION 
FIVE  (5)  OF  TOWNSHIP  TWO  (2) 
NORTH,  RANGE  FOURTEEN  (14)  WEST, 
RICHLAND  COUNTY,  ILLINOIS, 
PURSUANT  TO  CHAPTER  96  1/2, 
PARAGRAPH  5440,  OF  THE  ILLINOIS 
REVISED  STATUTES  (1983). 

REPORT  OF  THE  MINING  BOARD 

On  February  28,  1986,  Illinois  Operating  &  Service  Co.,  a  Corp- 
oration, pursuant  to  Section  23.3  of  "An  Act  in  Relation  to  Oil. 
Gas,  Coal  and  Other  Surface  and  Underground  Resources,"  cited  as 
Chapter  96  1/2,  Paragraph  5440,  of  the  Illinois  Revised  Statutes 
(1983),  filed  a  Petition  with  the  IllinoTs  Mining  Board,  for  an 
Order  providing  for  the  unit  operation  of  an  area  known  as  the  Calhoun 
East  Unit  for  all  subsurface  formations  in  certain  lands  as  described 
in  the  Petition,  which  lands  are  all  located  in  Section  Five  (5) 
of  Township  Two  (2)  North,  Range  Fourteen  (14)  West,  Richland  County, 
111 inois . 

After  due  notice  as  provided  for  by  the  Act  and  by  the  rules 
of  procedure  in  public  hearings  before  the  Illinois  Mining  Board, 
a  public  hearing  was  held  on  said  Petition  on  April  18,  1986,  in 
the  City  of  Springfield,  Illinois.  At  said  hearing  before  the  Illinois 
Mining  Board,  the  Petitioner  submitted  proofs,  exhibits,  evidence 
and  testimony  relating  to  a  plan  of  unitized  management,  operation 
and  enhanced  recovery  which  the  Petitioner  recommended  be  approved 
by  the  Illinois  Mining  Board. 

FINDING  OF  FACTS 

The  Illinois  Mining  Board  finds: 

1.  That  the  unitized  management  and  operation  is  economical 
feasible  and  reasonably  necessary  to  increase  the  ultimate  recovery 
of  oil  and  gas,  to  prevent  waste  and  to  protect  correlative  rights; 
and 

2.  That  the  value  of  the  estimated  ultimate  additional  recovery 
of  oil  and  gas  will  exceed  the  estimated  additional  cost,  if  any, 
incident  to  conducting  the  unit  operations;  and 

3.  That  the  areal  extent  of  the  pool  or  pools  or  parts  thereof, 
has  been  reasonably  defined  and  determined  by  drilling  operations, 
and  that  the  unitization  and  operation  of  such  will  have  no  sub- 
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stantially  adverse  effect  upon  the  remainder  of  the  pool  or  pool 
or  parts  thereof,  if  any;  and 

4.  That  the  allocation  of  unit  production  to  each  separately 
owned  tract  is  fair,  reasonable  and  equitable  to  all  owners  of  oil 
and  gas  rights  in  the  unit  area;  and  that  the  owners  of  all  working 
interest  in  the  proposed  unit  area  have  entered  into  a  joint  unit  j 
operating  agreement  which  provides  for  the  allocation  of  unit  expenses  I 
among  the  several  working  interest  owners,  the  operation  of  existing 
wells,  equipment  and  other  property  within  the  unit  area;  and  the 
voting  rights  of  the  working  interest  owners  in  respect  to  unit 
operations . 

5.  That  the  plan  for  unitization  has  been  approved  in  writing 
by  those  persons  owning  more  than  99%  of  the  unit  production,  or 
proceeds  thereof,  that  will  be  credited  to  interests  which  are  free 
of  unit  expenses,  including,  but  not  limited  to,  royalties,  overriding 
royalties,  carried  interests,  net  profit  interests,  and  production 
payments  which  the  proposed  unit  and  by  100%  of  all  other  persons. 

CONCLUSIONS  OF  LAW 

1.  That  Chapter  96  1/2,  Paragraph  54A0  of  the  111 inois  Revised] 
Statutes  (1983)  applies  to  the  Petition  of  IllinoTi  Operating  5 
Service  Co. ,  and  these  proceedings  before  the  Illinois  Mining  Board, 

2.  That  the  Illinois  Mining  Board  of  the  subject  matter  and 
of  the  persons  interested  therein;  that  due  and  proper  notices  of 
the  Petition  and  of  the  time,  place  and  purpose  of  the  hearing  were 
given  as  required  by  law;  no  interested  parties  appeared  as  objectors; 
and 

3.  That  in  the  interest  of  obtaining  the  benefits  of  unit 
operation,  the  prevention  of  waste,  and  the  protection  of  correlative 
rights,  the  Petition  should  be  granted. 

ORDER  OF  THE  ILLINOIS  MINING  BOARD 

IT  IS  THEREFORE  ORDERED  By  the  Illinois  Mining  Board  as  follows: 

1.  That  the  Petition  of  Illinois  Operating  &  Service  Co., 
a  Corporation,  as  unit  operator,  be  granted  and  that  the  Calhoun 
East  Unit  is  hereby  created  in  accordance  with  and  subject  to  the 
terms,  provisions  and  conditions  of  the  plan  of  unitization  as  filed 
in  these  proceedings. 

2.  That  the  Calhoun  East  Unit  shall  be  the  area  described 
as  the  following: 

(a)  N/2  SE/4  SE/4 

(b)  NE/4  SE/4 

(c)  S/2  SW/4  NE/4  and  W/2  NE/4  NE/4  and  SE/4  NE/4 

(d)  N/2  SW/4  NE/4 

(e)  NW/4  SE/4 

(f)  SW/4  SE/4 
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all  in  Section  Five  (5),  Township  Two  (2)  North,  Range  Fourteen 
( lA )  West,  Richland  County,  Illinois,  and  the  unitized  formations 
shall  be  all  formations  underlying  the  surface  of  such  lands  and 
that  the  plan  of  unitization  is  made  a  part  of  this  Order  by  reference 
with  the  same  force  and  effect  as  if  set  out  herein  in  its  entirety. 

3.  That  each  of  the  tracts  within  the  unit  area  as  shown 
on  Exhibit  "A"  and  "B"  attached  to  the  unit  agreement,  subject  to 
the  terms  and  provisions  of  said  plan  of  unitization  shall  participate 
in  the  unit  production  and  in  other  benefits  and  burdens  of  the 
unit  in  accordance  with  the  specified  tract  participation. 

4.  That  a  necessity  exists  for  secondary  recovery,  pressure 
maintenance  and  related  supplementary  recovery  techniques  to  promote 
the  conservation  of  and  to  increase  the  ultimate  recovery  of  the 
unitized  substances  from  the  pool  and  prevent  waste  of  the  unitized 
substances . 

5.  That  the  unit  operator,  Illinois  Operating  &  Service  Co.  , 
a  Corporation,  shall  make  from  time  to  time  such  reports  to  the 
Department  of  Mines  and  Minerals  concerning  the  operation  of  the 
unit  as  may  be  requested.  That  the  plan  of  unitization  is  hereby 
made  effective  and  that  unit  operations  under  these  agreements  shall 
commence  on  July  1,  1986. 

The  Department  of  Mines  and  Minerals  retains  continuing  juris- 
diction over  the  Calhoun  East  Unit  in  order  that  it  may  exercise 
such  administrative  control  as  is  consistient  with  its  powers  and 
duties  as  established  by  the  statutes  of  the  State  of  Illinois. 

Signed  and  ordered  published  this  22th   ^^^y  of  June,  1986. 

George  R.  Lane,  Mining  Board 
Representative 


STATt  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  CAS 

SPRINGFIELD,  innicis 


In  the  matter  of  the  Application  of  ) 

Gerber  Energy  Corporation  to  operate  ) 

as  a  pool  the  Hagen  Unit  described  as  )       Amended  lie. 

Section  24_,  Townslup  1  Soutli,  R.iiigc-  ) 

30  East,  Ldwoid;.  County,  IlJjnoi;..  ) 


On  August  8,  1985,  Gerber  Energy  Corp.,  pursuant  to  Iho  provisions  of 
Act  No.  79-503  of  the  Public  Acts  of  the  State  of  Illinois,  1974,  lil<d  .. 
Petition  with  the  Illinois  Mining  Eodrd  for  an  Order  providing  for  thi;  ui.il 
operation  of  an  area  known  as  the  "Hagen  Unit"  in  Edwards  Cuunly,  Illinois;. 

After  due  notice  as  provided  in  Act  No.  79-462  of  the  luhlic  Act.-;  ol 
the  State  of  Illinois,  1974,  and  by  the  Rules  of  ProcL-durc-  iri  PuLl  i< 
Hearings  before  the  Illinois  Mining  Board,  a  public  he.trinq  w.iS  held  i.n 
Sold  Petition  on  September  6,  1985,  in  the  City  of  Springfield,  Illinois. 
At  said  hearing  before  the  Illinois  Mining  Board,  the  I'ctjtionei  ;jubniilled 
proof,  exhibits,  evidence  and  testimony  relating  to  a  pl^.r.  i>{  vinitizid 
management,  operation  and  enhanced  recovery  winch  the  IiiilidUer 
recommended  be  approved  by  the  Illinois  Mining  Board.  Otliir  ijiterested 
parties  were  afforded  an  opportunity  to  be  heard  in  corinoction  Iherewjih. 

FINDINGS 

The  Illinois  Mining  Board  finds: 

(1)  That  the  unitized  management  and  operation  is  economjcd ly 
feasible  and  reasonably  necessary  to  incici^i  the  ultim.lc 
recovery  of  oil  and  gus,  to  prevent  waste,  .ind  to  iTf-litl. 
correlative  rights;  and 

(2)  That  the  value  of  the  estimated  ultimate  addition. il  lecovxiy  c.f 
oil  and  gas  will  exceed  the  estim.ited  oddilionul  c(.;,l,  if  .iny, 
incident  to  conducting  the  unit  operatiori;  and 

(3)  That  the  areal  extent  of  the  pool  or  pools,  or  p.uts  tht-recjf,  Ijas. 
been  reasonably  defined  and  determined  by  drilling  opor..t  ir<n!, , 
and  the  unitization  and  operation  of  such  will  have  no 
substantially  adverse  effect  upon  the  rcmaindei  of  the  pool  oi 
pools,  or  partners  thereof;  and 

(4)  That  the  allocation  of  unit  production  to  each  r;epar<itely  owhi-il 
tract  IS  fair,  reasonable  and  equitable  to  all  owners  of  oil  ond 
gas  rights  in  the  unit  area;  and 

(5)  That  the  determination  and  allocation  of  unit  <xpi.-nsc  is  fdii, 
reasonable  and  equitable  to  the  working  interest  owj.crs;  .ir.d 

(6)  That  the  compensation  or  adjustment  for  wells,  equipmeiit  and 
other  properties  of  the  working  interest  owners  is  fan, 
reasonable  and  equitable;  and 

(7)  That  the  plan  for  unit  ligation  has  been  accepted,  r.igned  oi 
ratified,  by  more  than  lb\,  of  the  lessees  of  record  witlni,  the 
unit  area;  and  that  said  Plan  has  been  .iccepted,  signed  or 
ratified  by  lOOii  of  royalty  interest  owners  of  lect.rd  wittiin  i  l.i 
unit  area. 


IT   IS  THi;f(l;roRi: ,   ordered  by   tl.e   Illinoas  Mining   Bourd   of   the 
DofMitmciit  of  Miiio:  rind  MineriilE,  Division  of  Oil  ond  G.iS: 

1.  Thut  tlio  rctinon  filed  in  thii.  Cuuse  be,  snd  the  t^nic  is  hereby 


2.   Thjt  llic  "lljgen  Unit"  sliall  be  the  iire.i  described  iis  follows: 

^^lL?''jn  '  Soutli,  Riiuqc    10  i:.iiit  ,  Edw.irds  County,  Illinf>i!j 

Section  y\j_      SE/4  NE/4 ,  E/.'  SE/4 ,  E/2  W/2  SL/4 

Town !0 ]  1  j >  J  Soutli,  Ronqe  11  Ed.st  ,  Edwurdr.  Ccnnity,  Illinois 

Section  ]'):  SW/4  SW/4  NW/4 ,  W/2  NW/4  SW/4 

,i.  Th.it  ci  necib'.ily  exiiils  for  second, iry  iccovety,  preF;;;ure 
niiinl.  n.mi  e  ..nd  leKiled  suppl  enienlcry  recovery  tecliruques  lo  i^roinote  the 
I.  onserv.it  ion  of  ..nd  to  increase  the  ultimate  recovery  of  unitized 
subst.inees  from  tlie  pool  and  prevent  waste  of  the  unitized  substances. 

4.  Thut  the  Men  of  Unitization  is  hereby  made  effective  and  that  unit 
operations  under  tliesc  agreements  shall  be  commenced  on  this  d.ite. 

5.  The  Dcpo,rtment  of  Mines  and  Minerals  retains  continuing 
jurisdiction  over  the  Hagen  Unit  in  order  that  it  may  exercise  such 
administrative  control  as  is  consistent  witli  its  powers  and  duties  as 
cst.iblished  by  the  statutes  of  the  State  of  Illinois. 

Signed    and  ordered  this  5th  day  of  November,  1985. 

bY  ORDER  OF  THE  STATE  MINING  BOARD: 


--/c-.-^y^  y/ 


George  R.  lone 

Mining  Board  Representative 
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BEFORE  THE  DEPARTMENT  OF  MINES  AND  MINERALS 

OF  THE  STATE  OF  ILLINOIS 

OIL  AND  GAS  DIVISION 


IN  THE  MATTER  OF  THE  PETITION 
OF  TEXACO  INC.  AS  OPERATOR  OF 
THE  TONTI  UNIT  WHICH  COVERS 
LANDS  SITUATED  IN  SECTION  4, 
TOWNSHIP  2  NORTH,  RANGE  2  EAST 
ALL  IN  MARION  COUNTY,  ILLINOIS, 
FOR  CERTIFICATION  OF  THE  UNIT 
AREA  AS  A  QUALIFIED  TERTIARY 
RECOVERY  PROJECT  UNDER  THE 
PROVISIONS  OF  THE  CRUDE  OIL 
WINDFALL  PROFIT  TAX  ACT  OF 
1980. 


HEARING  ORDER  NO, 


The  State  Mining  Board  considered  the  above  matter  on  June 
30,  1986,  in  the  Office  of  the  Division  of  Oil  and  Gas,  Room  70A 
Stratton  Office  Building,  Springfield,  Illinois.  The  Applicant, 
Texaco  Inc.,  appeared  for  the  hearing  and  requested  that  the 
State  Mining  Board,  as  a  jurisdictional  agency  under  the  Internal 
Revenue  Code  Section  A993(d) (5) (A) (i) ,  issue  an  order  approving) 
Texaco 's  proposed  polymer  augmented  waterflood  project  in  the- 
Tonti  Unit,  Marion  County,  Illinois,  as  a  qualified  tertiary 
recovery  project  under  the  Crude  Oil  Windfall  Profit  Tax  Act  of 
1980,  Title  26  U.S.C.A.  §4993. 

The  applicant  had  previously  requested  a  hearing  on  this 
date  and  has  provided  the  State  Mining  Board  with  proof  that 
notice  of  this  hearing  was  mailed  and  published  in  five  news- 
papers at  least  ten  (10)  days  prior  to  the  date  of  the  hearing 
pursuant  to  Rule  I  (13)  (c)  of  the  Rules  and  Regulations  of  the 
Department  of  Mines  and  Minerals  for  the  Oil  and  Gas  Division 
(approved  and  adopted  November  7,  1951  and  amended  February  1, 
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1960,  April  1,  196^,  and  December  23,  1966). 

The  applicant  presented  the  application  and  supporting 
evidence  in  the  matter  before  the  State  Mining  Board  on  June  30, 
1986.  After  consideration  of  the  application  and  supporting 
evidence  in  the  matter,  the  State  Mining  Board  entered  an  order 
approving  the  polymer  augmented  waterflood  project  in  the  Tonti 
Unit,  Marion  County,  Illinois  as  a  "qualified  tertiary  recovery 
project"  under  the  Crude  Oil  Windfall  Profit  Tax  Act  of  1980, 
Title  26  U.S.C.A.  §A993. 

The  State  Mining  Board  further  finds: 

1 .  That  the  State  Mining  Board  has  been  duly  designated  by 
the  Governor  of  Illinois  as  the  jurisdictional  agency  authorized 
to  approve  tertiary  recovery  projects  pursuant  to  Internal 
Revenue  Code  Section  A993(d) (5) (A) (i) . 

2.  That  the  Tonti  Unit  operated  by  Texaco  Inc.  produces 
from  the  Benoist  and  Aux  Vase  sandstone  and  the  Rosiclare- 
McClosky  limestone  formations.  Therefore,  the  Project  Area  is 
adequately  delineated.  Production  in  the  Tonti  Unit  began  in 
1939  and  secondary  waterflood  operations  in  the  Unit  commenced  in 
196A.  It  is  calculated  that  the  original  oil  in  place  for  the 
Unit  is  9,080,000  barrels  of  which  approximately  4,758,000 
remains  unrecovered  by  primary  and  secondary  recovery  operations. 
It  is  calculated  that  tertiary  operation  will  increase  recover- 
able reserves  by  65,000  barrels. 

3.  That  the  polymer  augmented  waterflood  project  in  the 
Unit  will  commence  approximately  August  198A.  Polymers  and  other 
chemicals  will  be  mixed  with  water  and  injected  through  injection 
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wells  located  within  the  Unit.  The  injected  polymer  will  divert 
water  from  more  permeable  portions  of  the  oil  bearing  formations 
to  less  permeable,  less  depleted  portions.  The  resulting  diver- 
sion of  injection  water  will  sweep  previously  by-passed  oil  to 
the  producing  wells.  Texaco  currently  plans  to  inject  polymer 
into  one  or  more  of  11  existing  injection  wells  located  within 
the  Unit.  The  injected  polymer  will  affect  approximately  10 
producing  wells  currently  operating  within  the  Unit. 

A.  That  the  Applicant's  project  is  a  polymer  augmented 
waterflood.  The  project  is  based  on  sound  engineering  principles 
and  can  reasonably  be  expected  to  result  in  more  than  an  insig- 
nificant increase  in  the  amount  of  oil  which  could  ultimately  be 
recovered  from  the  Unit  by  primary  and  secondary  recovery  opera- 
tions. The  date  on  which  polymer  injection  begins  in  the  Unit 
will  be  after  May  1,  1979. 

5.  That  the  project  in  the  Unit  is  a  qualified  tertiary 
recovery  project  that  will  employ  a  tertiary  recovery  method,  as 
defined  under  10  CFR,  Section  212.78  (c)  subparagraphs  (1) 
through  (9)  of  the  Department  of  Energy  Regulations  in  effect  on 
June  1,  1979.  Said  project  also  meets  the  requirements  set  forth 
in  Section  150.4993-1  (b)  of  the  Department  of  the  Treasury  (IRS) 
Temporary  Rules,  regarding  qualified  tertiary  recovery  projects, 
and  Treasury  Regulation  Section  51.4993-3,  regarding  jurisdic- 
tional agency  certification  of  tertiary  recovery  projects. 

6.  That  in  the  interest  of  conservation  and  in  preventing 
waste,  protecting  correlative  rights  and  securing  the  greatest 
ultimate  recovery  of  oil  from  the  Unit,  the  Application  should  be 
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granted. 

IT  IS  THEREFORE  ORDERED  that  the  Application  filed  by  Texaco 
Inc.  to  conduct  a  polymer  augmented  waterflood  project,  in  that 
portion  of  the  Tonti  Field  known  as  the  Tonti  Unit  located  in 
Section  A,  Township  2  North,  Range  2  East,  Marion  County,  Illi- 
nois, for  recovery  of  crude  oil  from  the  Benoist  and  Aux  Vase 
sandstone  and  the  Rosiclare-McClosky  limestone  formations  is 
hereby  approved  as  meeting  the  requirements  of  a  "qualified 
tertiary  recovery  project"  under  Section  4993(c)(2)(A),  (B)  ,  and 
(C)  of  the  Internal  Revenue  Code,  and  Section  150.4993-1  (b)  of 
the  Department  of  the  Treasury  (IRS)  Temporary  Rules/  Proposed 
Regulations  and  Treasury  Regulations  Section  51.4993-3  issued 
thereunder. 

IT  IS  FURTHER  ORDERED  that  Texaco  Inc.  is  directed  to  file 
with  the  State  Mining  Board  information  concerning  any  and  all 
material  changes  to  the  implementation  of  the  project,  including, 
but  not  limited  to,  any  information  which  may  impact  the  approval 
of  the  project  as  a  "qualified  tertiary  recovery  project"  under 
the  Internal  Revenue  Code  and  Regulations  listed  above. 

If  you  have  any  questions  pertaining  to  this  matter,  please 
contact  Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone 
number  is  217-782-7756. 

DATED   at   Springfield,   Sangamon   County,   Illinois,   this 
jF.th day  of     July .  A.D.,  1966. 


BY  ORDER  OF  THE  STATE  MINING  BOARD; 


'-S^orge  R'.  Lane 
Mining  Board  Representative 
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BEFORE  THE  DEPARTMENT  OF  MINES  AND  MINERALS 

OF  THE  STATE  OF  ILLINOIS 

OIL  AND  GAS  DIVISION 


IN  THE  MATTER  OF  THE  PETITION 
OF  TEXACO  INC.  AS  OPERATOR  OF 
THE  LOUDEN  SOUTH  UNIT  WHICH 
COVERS  LANDS  SITUATED  IN 
SECTIONS  6  and  7,  TOWNSHIP  6 
NORTH,  RANGE  3  EAST  AND  IN 
SECTION  31,  TOWNSHIP  7  NORTH, 
RANGE  3  EAST  AND  IN  FAYETTE 
COUNTY,  ILLINOIS,  FOR 
CERTIFICATION  OF  THE  UNIT 
AREA  AS  A  QUALIFIED  TERTIARY 
RECOVERY  PROJECT  UNDER  THE 
PROVISIONS  OF  THE  CRUDE  OIL 
WINDFALL  PROFIT  TA>:  ACT  OF 
1980. 


HEARING  ORDER  NO, 


The  State  Mining  Board  considered  the  above  matter  on  June 
30,  1986,  in  the  Office  of  the  Division  of  Oil  and  Gas,  Room  70A, 
Stratton  Office  Building,  Springfield,  Illinois.  The  Applicant, 
Texaco  Inc.,  appeared  for  the  hearing  and  requested  that  the 
State  Mining  Board,  as  a  jurisdictional  agency  under  the  Internal 
Revenue  Code  Section  A993(d) (5) (A) (i) ,  issue  an  order  approving 
Texaco 's  proposed  polymer  augmented  waterflood  project  in  the 
Louden  South  Unit,  Fayette  County,  Illinois,  as  a  qualified 
tertiary  recovery  project  under  the  Crude  Oil  Windfall  Profit  Tax 
Act  of  1980,  Title  26  U.S.C.A.  §4993. 

The  applicant  had  previously  requested  a  hearing  on  this 
date  and  has  provided  the  State  Mining  Board  with  proof  that 
notice  of  this  hearing  was  mailed  and  published  in  five  news- 
papers at  least  ten  (10)  days  prior  to  the  date  of  the  hearing 
pursuant  to  Rule  I  (13)  (c)  of  the  Rules  and  Regulations  of  the 
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Department  of  Mines  and  Minerals  for  the  Oil  and  Gas  Division 
(approved  and  adopted  November  7,  1951  and  amended  February  1, 
1960,  April  1,  196A,  and  December  23,  1966). 

The  applicant  presented  the  application  and  supporting 
evidence  in  the  matter  before  the  State  Mining  Board  on  June  30, 
1986.  After  consideration  of  the  application  and  supporting 
evidence  in  the  matter,  the  State  Mining  Board  entered  an  order 
approving  the  polymer  augmented  waterflood  project  in  the  Louden 
South  Unit,  Fayette  County,  Illinois  as  a  "qualified  tertiary 
recovery  project"  under  the  Crude  Oil  Windfall  Profit  Tax  Act  of 
1980,  Title  26  U.S.C.A.  §4993. 

The  State  Mining  Board  further  finds: 

1 .  That  the  State  Mining  Board  has  been  duly  designated  by 
the  Governor  of  Illinois  as  the  jurisdictional  agency  authorized 
to  approve  tertiary  recovery  projects  pursuant  to  Internal 
Revenue  Code  Section  4993 (d) (5) (A) (i) . 

2.  That  the  Louden  South  Unit  operated  by  Texaco  Inc. 
produces  from  the  Weiler  sandstone  formation  and  covers  approxi- 
mately 800  acres.  Therefore,  the  Project  Area  is  adequately 
delineated.  Production  in  the  Louden  South  Unit  began  in  1938 
and  secondary  waterflood  operations  in  the  Unit  commenced  in 
1963.  It  is  calculated  that  the  original  oil  in  place  for  the 
Unit  is  30,A00,000  barrels  of  which  approximately  15,504,000 
remains  unrecovered  by  primary  and  secondary  recovery  operations. 
It  is  calculated  that  tertiary  operation  will  increase  recover- 
able reserves  by  53,000  barrels. 

3.  That  the  polymer  augmented  waterflood  project  in  the 
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Unit  will  commence  approximately  November  198A.  Polymers  and 
other  chemicals  will  be  mixed  with  water  and  injected  through 
injection  wells  located  within  the  Unit.  The  injected  polymer 
will  divert  water  from  more  permeable  portions  of  the  oil  bearing 
formations  to  less  permeable,  less  depleted  portions.  The 
resulting  diversion  of  injection  water  will  sweep  previously 
by-passed  oil  to  the  producing  wells.  Texaco  currently  plans  to 
inject  polymer  into  one  or  more  of  13  existing  injection  wells 
located  within  the  Unit.  The  injected  polymer  will  affect 
approximately  18  producing  wells  currently  operating  within  the 
Unit. 

k.  That  the  Applicant's  project  is  a  polymer  augnented 
waterflood.  The  project  is  based  on  sound  engineering  principles 
and  can  reasonably  be  expected  to  result  in  more  than  an  insig- 
nificant increase  in  the  amount  of  oil  which  could  ultimately  be 
recovered  from  the  Unit  by  primary  and  secondary  recovery  opera- 
tions. The  date  on  which  polymer  injection  begins  in  the  Unit 
will  be  after  May  1,  1979. 

5.  That  the  project  in  the  Unit  is  a  qualified  tertiary 
recovery  project  that  will  employ  a  tertiary  recovery  method,  as 
defined  under  10  CFR,  Section  212.78  (c)  subparagraphs  (1) 
through  (9)  of  the  Department  of  Energy  Regulations  in  effect  on 
June  1,  1979.  Said  project  also  meets  the  requirements  set  forth 
in  Section  150.4993-1  (b)  of  the  Department  of  the  Treasury  (IRS) 
Temporary  Rules,  regarding  qualified  tertiary  recovery  projects, 


225 

and  Treasury  Regulation  Section  51.A993-3,  regarding  jurisdic- 
tional agency  certification  of  tertiary  recovery  projects. 

6.  That  in  the  interest  of  conservation  and  in  preventing 
waste,  protecting  correlative  rights  and  securing  the  greatest 
ultimate  recovery  of  oil  from  the  Unit,  the  Application  should  be 
granted . 

IT  IS  THEREFORE  ORDERED  that  the  Application  filed  by  Texaco 
Inc.  to  conduct  a  polymer  augmented  waterflood  project,  in  that 
portion  of  the  Field  known  as  the  Louden  South  Unit  located  in 
Sections  6  and  7,  Township  6  North,  Range  3  East  and  in  Section 
31,  Township  7  North,  Range  3  East,  Fayette  County,  Illinois,  for 
recovery  of  crude  oil  from  the  Weiler  sandstone  formation  is 
hereby  approved  as  meeting  the  requirements  of  a  "qualified 
tertiary  recovery  project"  under  Section  A993(c) (2)  (A)  ,  (B)  ,  and 
(C)  of  the  Internal  Revenue  Code,  and  Section  150.4993-1  (b)  of 
the  Department  of  the  Treasury  (IRS)  Temporary  Rules/  Proposed 
Regulations  and  Treasury  Regulations  Section  51.4993-3  issued 
thereunder . 

IT  IS  FURTHER  ORDERED  that  Texaco  Inc.  is  directed  to  file 
with  the  State  Mining  Board  information  concerning  any  and  all 
n.ilcrial  changes  to  the  implementation  of  the  project,  including, 
but  not  limited  to,  any  information  which  may  impact  the  approval 
of  the  project  as  a  "qualified  tertiary  recovery  project"  under 
the  Internal  Revenue  Code  and  Regulations  listed  above. 

If  you  have  any  questions  pertaining  to  this  matter,  please 
contact  Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone 
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number  is  217-782-7756. 

DATED   at   Springfield,   Sangamon   County,   Illinois,   this 
18th      day  of      July ,  A.D.,  ]9Hf. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 


Georee   R .   l,ane 


Mining  Board   Representative 


STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  applicdtion  of  ) 

Homco,  Ltd. ,  to  deepen  and  then  ) 

produce  from  the  W.irsaw  Formation  )     HEARING  ORDER  NO.  345 

the  O'Ddiiiel  05  wul  1  located  in  ) 

Section  8,  Township  2  South,  Range  ) 

9  East,  W.iyne  County,  Illinois.  ) 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in  the 
Strattoii  Office  Building,  Springfield,  Illinois,  at  10:00  A.M.,  August  1, 
1986.  Present  for  the  hearing  for  the  State  Mining  Board  was  Mr.  George  R. 
Lane,  llouring  Officer.  Also  present  were  Richard  S.  Wolters,  General 
Counsol/Secretdri';  Skip  Homeier,-  Mike  Bielaczyc,  Geologist;  and  John  F. 
llomeier,  all  on  bi.lialf  of  Homco,  Ltd.,  applicant.  Also  appearing  was  Bill 
llaskins,  on  belialf  of  himself.   No  one  appeared  on  behalf  of  the  objector. 

The  State  Mining  Board  having  considered  the  oral  testimony  submitted 
in  said  cause  by  witnesses  duly  sworn  and  having  examined  the  exhibits 
introduced  in  said  cause  and  being  fully  advised  in  the  matter  finds: 

That  the  application  filed  herein  in  accordance  with  Rule  11(2)  of 

"An  Act  in  Rt.l.,tioi,  to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground 

Resources  and  Rules  and  Regulations"  for  a  permit  to  deepen  the  well  and 

produce  the  K.,rF..iw  fcrmation  for  the  following  described  well: 

O'Di.niel  (;  5  well  located  330  feet  North  and  990  feet  West 
of  the  Southeast  corner  of  the  Northeast  quarter  of  Section 
8,  Towi,!i:.ii>  2  South,  Range  9  East,  Wayne  County,  Illinois, 

shall  be  yr..i.t>.J. 

IT  IS  Ti;L.=^;:;-L  ordered  that  the  application  of  Homco,  Ltd.  to  deepen 
the  above  described  well  and  produce  from  the  Warsaw  formation  is  approved 
and  a  permit  is  granted. 

However  tlie  Board  is  of  the  opinion  that  a  penalty  should  be  assessed 
in  this  matter  a;.d  ..  decision  will  be  forthcoming  based  on  an  opinion 
which  is  pendiiio  frcm,  the  Attorney  General. 

If  you  have  ,.r;y  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  K.  Lane,  Petroleum  Engineer,  whose  telephone  number  is 
217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  7th  day  of 
October  A.D. ,  1980. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 


V^ 


>^<-  ,/c'  y^^- 


George  R.  Lane 

Mining  Board  Representati\ 


BEFORE  THE  DEPARTMENT  OF  MINES  AND  MINERALS 

OF  THE  STATE  OF  ILLINOIS 

OIL  AND  GAS  DIVISION 


IN  THE  MATTER  OF  THE  REQUEST  OF 
EXXON  CORPORATION,  AS  OPERATOR 
OF  CERTAIN  LANDS  SITUATED  IN 
FAYETTE  COUNTV,  ILLINOIS,  FOR  AN 
ORDER  THAT  AMENDS  HEARING  ORDER 
NO.  3  27,  WHICH  APPROVED  THE 
HEREIN-DESCRIBED  LOUDON  PROJECT 
AREA  AS  A  QUALIFIED  TERTIARY 
RECOVERY  PROJECT  UNDER  THE  CRUDE 
OIL  WINDFALL  PROFIT  TAX  ACT  OF 
1980,  26  U.S.C.  SECTION  4993 


On  July  25,  1985,  the  State  Mining  Board,  as  a  juris- 
dictional agency  under  26  U.S.C.  Section  4993 (d)  (5)  (A)  (i)  ,  issued 
Hearing  Order  No.  327,  which  order  approved  Exxon  Corporation's 
polymer  augmented  waterflood  project  in  that  portion  of  the 
Loudon  Field,  Fayette  County,  Illinois,  described  as  the  "Loudon 
Project  Area"  as  a  qualified  tertiary  recovery  project  under  the 
Crude  Oil  Windfall  Profit  Tax  Act  of  1980,  26  U.S.C.  Section 
4993,  The  Loudon  Project  Area,  which  is  operated  by  Exxon 
Corporation,  consists  of  approximately  13,800  acres  located  in 
Fayette  County,  Illinois,  and  is  more  particularly  described  as 
follows: 


Township  7  North.  Range  3  East  of  the  Third  Principa 1  Meridian : 


Section  4 
Section  5 
Section  6 
Section  7 
Section  8 
Section  9 
Section  17 
Section  18 
Section  19 
Section  20 
Section  29 
Section  30 
Section  31 


W/2,  N/2  NE/4 

W/2  NW/4,  NE/4  NE/4,  S/2 

E/2  NW/4,  SE/4  SW/4  NW/4,  NE/4,  E/2  SE/4 ,  SW/4 

E/2  NW/4,  NE/4,  S/2 

W/2,  NE/4,  W/2  SE/4,  SE/4  SE/4,  W/2  NE/4  SE/4 

NW/4 

W/2,  W/2  E/2 

W/2  SE/4,  NW/4,  W/2  NE/4,  NE/4  NE/4 

E/2  NE/4,  E/2  SE/4,  E/2  SW/4  SE/4 

W/2,  SE/4  SE/4,  E/2  SW/4  SE/4 

NW/4,  NW/4  NE/4,  W/2  SW/4 

S/2  EE/4 

NE/4  and  a  part  of  the  NW/4  NW/4  SE/4 


Township  8  North.  Range  3  East  of  the  Third  Princ ipal  Moridiar 


Section  1: 
Section  2: 
Section  3: 
Section  9: 
Section  10: 
Section  11: 
Section  12: 
Section  16: 
Section  17: 


W/2,  S/2  NE/4,  NW/4  NE/4,  W/2  SE/4,  SE/4  SE/4 

W/2,  NE/4,  S/2  SE/4,  NW/4  SE/4 

S/2  NE/4,  NE/4  NE/4,  SE/4,  E/2  SW/4,  E/2  NW/4  NE/4 

NE/4  SE/4  -         /     /     / 

S/2  NW/4,  SW/4  NE/4,  NE/4  NE/4,  NW/4  SE/4,  N/2  SW/4 

N/2  NW/4,  N/2  NE/4 

NW/4,  N/2  NE/4,  NW/4  SE/4 

SW/4  SW/4  and  a  part  of  the  S/2  SW/4  SE/4  SW/4 

SE/4  SE/4  /     /     /     / 
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Section  20:  E/2  NE/4,  SE/4 

Section  21:  W/2,  W/2  NE/4,  SE/4  NE/4,  SE/4 

Section  22:  S/2  NW/4,  S/2  NE/4,  S/2 

Section  23:  S/2  NW/4,  S/2  NE/4,  S/2 

Section  26:  N/2  NW/4 

Section  27:  N/2,  W/2  SW/4,  NE/4  SW/4 

Section  28:  All 

Section  29:  W/2  NW/4,  SE/4  NW/4,  E/2  NE/4,  S/2 

Section  31:  E/2  NE/4,  SE/4 

Section  32:  N/2,  SE/4,  W/2  SW/4,  NE/4  SW/4 

Section  33:  N/2,  SW/4,  N/2  SE/4,  N/2  SW/4  SE/4,  N/2  SE/4  SE/4 

Section  34:  W/2  NW/4,  NW/4  SW/4 

Township  9  North.  Range  3  East  of  the  Third  Principal  Meridian : 

Section  35:   S/2  SW/4  SW/4 
Section  36:   SE/4  SW/4,  S/2  SE/4 

The  beginning  date  for  said  polymer  augmented  waterflood 
project  was  March  30,  1985.  Until  May  31,  1986,  Exxon 
implemented  said  project  in  the  Loudon  Project  Area  in  a  manner 
reasonably  consistent  with  Hearing  Order  No.  327.  Effective  June 
1,  1986,  Exxon  Corporation  changed  the  implementation  of  said 
project  to  exclude  certain  portions  of  the  Loudon  Project  Area. 
Exxon  Corporation  has,  therefore,  requested  that,  effective  June 
1,  1986,  the  original  Loudon  Project  Area  be  modified  to  reflect 
those  excluded  portions. 

IT  IS,  THEREFORE,  ORDERED  that  Exxon's  request  to  modify  the 
L/Oudon  Project  Area  as  of  June  1,  1986,  be  granted.  Accordingly, 
it  is  ORDERED  that  effective  June  1,  1986,  the  Loudon  Projec- 
Area  be  modified  by  excluding  the  lands  described  below: 

Township  7  North.  Range  3  East  of  the  Third  Principal  Meridian: 

W/2,  N/2  NE/4 

NE/4  NE/4,  S/2 

E/2  SE/4 

S/2,  S/2  NE/4,  NE/4  NE/4 

W/2,  NE/4,  W/2  SE/4,  SE/4  SE/4,  W/2  NE/4  SE/4 

NW/4 

W/2,  W/2  E/2 

W/2  SE/4,  NW/4,  W/2  NE/4,  NE/4  NE/4 

E/2  NE/4,  E/2  SE/4,  E/2  SW/4  SE/4 

SE/4  SE/4,  E/2  SW/4  SE/4,  N/2  NW/4,  S/2  SW/4 

NW/4,  NW/4  NE/4,  W/2  SW/4 

S/2  SE/4 

Part  of  the  NW/4  NW/4  SE/4 

Township  8  North.  Range  3  East  of  the  Third  Principal  Meridian : 

Section  32:   SE/4  SE/4 

Section  33:   SW/4,  N/2  SE/4,  N/2  SW/4  SE/4,  N/2  SE/4  SE/4 

Section  34:   NW/4  SW/4 
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Section 

4; 

Section 

5; 

Section 

6; 

Section 

7; 

Section 

8; 

Section 

9; 

Section 

17: 

Section 

18 

Section 

19 

Section 

20 

Section 

29 

Section 

30 

Section 

31 

IT  IS  FURTHER  ORDERED  that,  except  insofar  as  the  Loudon 
Project  Area  has  been  modified  hereby,  Hearing  Order  No.  327 
shall  remain  unchanged  and  in  full  force  and  effect. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  "^j'  day 
of    0<:t.°ber ^  A.D.,  1986. 


BY  ORDER  OF  THE 
STATE  MINING  BOARD 


.^(c..^<    JZ   > 


George  R.  Lane 

Mining  Board  Representative 
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BEFORE  THE  MINING  BOARD 

DEPARTMENT  OF  MINES  AND  MINERALS 

STATE  OF  ILLINOIS 

IN  THE  MATTER  OF  THE  PETITION  OF  GATOR  OIL 
CO.,  A  CORPORATION,  FOR  THE  FORMATION  OF  A 
UNIT  KNOWN  AS  GATOR  OIL  CO.'S  NORTH  WATERFLOOD 
UNIT  IN  SECTIONS  NINE  (9),  FIFTEEN  (15)  AND 
SIXTEEN  (16),  IN  TOWNSHIP  THREE  (3)  NORTH, 
RANGE  SEVEN  (7)  EAST  OF  THE  THIRD  PRINCIPAL 
MERIDIAN,  CLAY  COUNTY,  ILLINOIS,  PURSUANT  TO 
CHAPTER  96  1/2,  II  5440  OF  THE  ILLINOIS  REVISED 
STATUTES  (1985). 
I 

REPORT  OF  THE  MINING  BOARD 

On  the  15th   day  of  September,  1986,  Gator  Oil  Co.,  a  Corporation, 
pursuant  to  Section  23.3  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal  and 
Other  Surface  in  Underground  Resources"  cited  as  Chapter  96  1/2, 
Paragraph  5440  of  the  Illinois  Revised  Statutes  (1985),  filed  a 
petition  with  the  Illinois  Mining  Board  for  an  order  providing  for  the 
unit  operation  of  an  area  )<nown  as  Gator  Oil  Co.'s  North  Waterflood 
Unit  for  all  subsurface  formations  in  certain  lands  described  in  the 
petition,  which  lands  are  all  located  in  Township  3  North,  Range  7  East 
jof  the  Third  Principal  Meridian,  Clay  County,  Illinois. 

I     After  due  notice  as  provided  for  by  the  Act  and  by  the  rules  of 
'procedure  in  public  hearings  before  the  Illinois  Mining  Board,  a  public 
hearing  was  held  on  said  petition  on  October  28,  1986  in  the  City  of 
Springfield,  Illinois.   At  said  hearing  before  the  Illinois  Mining 
Board  the  Petitioner  submitted  proofs,  exhibits,  evidence  and  testimony 
relating  to  the  plan  of  unitized  management,  operation  and  enhanced 
recovery  which  the  Petitioner  recommends  be  approved  by  the  Illinois 
Mining  Board. 

FINDING  OF  FACTS 

The  Illinois  Mining  Board  finds: 

1.  That  the  unitized  management  and  operation  is  economically 
feasible  and  reasonably  necessary  to  increase  the  ultimate  recovery  of 
oil  and  gas,  to  prevent  waste  and  to  protect  correlative  rights;  and 

2.  That  the  value  of  the  estimated  ultimate  additional  recovery 
of  oil  and  gas  will  exceed  the  estimated  additional  cost,  if  any, 

[incident  to  conducting  the  unit  operations;  and 

3.  That  the  areal  extent  of  the  pool  or  pools  or  parts  thereof, 
has  been  reasonably  defined  and  determined  by  drilling  operations,  and 
that  the  unitization  and  operation  of  such  will  have  no  substantially 
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adverse  effect  upon  the  remainder  of  the  pool  or  pools  or  parts 
thereof,  if  any;  and 

4.  That  the  allocation  of  unit  production  to  each  separately 
owned  tract  is  fair,  reasonable  and  equitable  to  all  owners  of  oil  an< 
gas  rights  in  the  unit  area;  and  that  the  owners  of  all  working 
interest  in  the  proposed  unit  area  have  entered  into  a  joint  unit 
operating  agreement  which  provides  for  the  allocation  of  unit  expense; 
among  the  several  working  interest  owners,  the  operation  of  existing 
wells,  equipment  and  other  property  within  the  unit  area;  and  the 
voting  rights  of  the  working  interest  owners  in  respect  to  unit 
operations . 

5.  That  the  plan  for  unitization  has  been  approved  in  writing  I 
those  persons  owning  more  than  85%  of  the  unit  production,  or  proceeds 
thereof,  that  will  be  credited  to  interests  which  are  free  of  unit 
expenses,  including,  but  not  limited  to,  royalties,  overriding 
royalties,  carried  interests,  net  profit  interests,  and  production 
payments  within  the  proposed  unit  and  by  90%  of  all  other  persons. 

CONCLUSIONS  OF  LAW 

1.  That  Chapter  96  1/2,  Paragraph  5440  of  the  Illinois  Revised 
Statutes  (1985)  applies  to  the  Petition  of  Gator  Oil  Co.  and  these 
proceedings  before  the  Mining  Board. 

2.  That  the  Illinois  Mining  Board  has  jurisdiction  of  the 
subject  matter  and  of  the  persons  interested  therein;  that  due  and 
proper  notices  of  the  petition  and  of  the  time,  place  and  purpose  of 
the  hearing  were  given  as  required  by  law;  no  interested  parties 
appeared  as  objectors;  and 

3.  That  in  the  interest  of  obtaining  the  benefits  of  unit 
operation,  the  prevention  of  waste,  and  the  protection  of  correlative 
rights,  the  petition  should  be  granted. 

ORDER  OF  THE  ILLINOIS  MINING  BOARD 

IT  IS  THEREFORE  ORDERED  by  the  Illinois  Mining  Board  as  follows: 

1.  That  the  petition  of  Gator  Oil  Co.,  a  Corporation,  as  unit 
operator,  be  granted  and  that  the  North  Waterflood  Unit  is  hereby 
created  in  accordance  with  and  subject  to  the  terms,  provisions  and 
conditions  of  the  plan  of  unitization  as  filed  in  these  proceedings. 

2.  That  the  North  Waterflood  Unit  shall  be  the  area  described  a 
the  following: 

The  Southeast  1/4  of  the  Southeast  1/4  of  Section  9;  the 
Southwest  1/4  of  the  Southwest  1/4  of  Section  10;  the  South- 
west 1/4  of  the  Northeast  1/4  and  the  Northwest  1/4  and  the 
North  1/2  of  the  Southwest  1/4  of  Section  15;  the  Northeast 
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1/4  of  the  Northeast  1/4  and  the  South  1/2  of  the  Northeast 
1/4  and  the  North  1/2  of  the  Southeast  1/4  and  the  Southeast 
1/4  of  the  Southeast  of  Section  16;  all  in  Township  Three  (3) 
North,  Range  Seven  (7)  East  of  the  Third  Principal  Meridian, 
Clay  County,  Illinois; 

and  the  unitized  formations  shall  be  all  formations  from  the  surface 
down  to  100  feet  below  the  top  of  the  Ste.  Genevieve  Formation  and  its 
stratographic  equivalent  as  identified  in  Gator  Oil  Co.'s  Dunigan  1-A 
well  at  a  subsurface  depth  of  2,990  feet,  which  well  is  located  330 
feet  South  and  330  feet  West  of  the  Northeast  Corner  of  the  Northwest 
1/4  of  the  Southwest  1/4  of  Section  15,  Township  3  North,  Range  7  East 
of  the  Third  Principal  Meridian,  Clay  County,  Illinois,  and  that  the 
terms  of  the  unitization  as  set  forth  in  the  unit  agreement  of  record 
in  the  Recorder's  Office  of  Clay  County,  Illinois  as  Document  Number 
91379,  is  made  a  part  of  this  Order  by  reference  with  the  same  force 
and  effect  as  if  set  out  herein  in  its  entirety. 

3.  That  each  of  the  tracts  within  the  unit  area  as  shown  on 
Exhibits  "A"  and  "B"  attached  to  the  unit  agreement,  subject  to  the 
terms  and  provisions  of  said  plan  of  unitization,  shall  participate  in 
the  unit  production  and  in  other  benefits  and  burdens  of  the  unit  in 
accordance  with  the  specified  tract  participation  as  identified  in  the 
unit  agreement. 

4.  That  a  necessity  exists  for  secondary  recovery,  pressure 
maintenance  and  related  supplementary  recovery  techniques  to  promote 
the  conservation  of  and  to  increase  the  ultimate  recovery  of  the 
unitized  substances  from  the  pool  and  prevent  waste  of  the  unitized 
substances. 

5.  That  the  unit  operator.  Gator  Oil  Co.,  a  Corporation,  shall 
make  from  time  to  time  such  reports  to  the  Department  of  Mines  and 
Minerals  concerning  the  operation  of  the  unit  as  may  be  requested. 
That  the  plan  of  unitization  is  hereby  made  effective  and  that  unit 

operations  under  this  agreements  shall  commence  on   December  1 , 

1986. 

The  Department  of  Mines  and  Minerals  retains  continuing 
jurisdiction  over  the  North  Waterflood  Unit  in  order  that  it  may 
exercise  such  administrative  control  as  is  consistent  with  its  powers 
and  duties  as  established  by  the  statutes  of  the  State  of  Illinois. 

SIGNED  AND  ORDERED  PUBLISHED  this   17th   day  of     November    , 
1986. 


George  R.  LS'ne ,  Mining  Board 
Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  CAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  Petition  of  ) 

Ceja  Corporation  for  the  formation  ) 

of  the  Miletus  South  Unit  in  Marion  ) 

County,  Illinois,  pursuant  to  the  )         HEABINC  OBDliR  NO.  ^^'iH 

rules  and  regulations  of  the  Illinois  ) 

Department  of  Mines  and  Minerals,  ) 

Division  of  Oil  and  Gas.  ) 


This  cause  came  on  for  he.iring  before  the  St.ilr  Mining  I«.,ird  in  t  lif 
Stratton  Office  Building,  Springfield,  Illinois,  .it  10:0(1  A.M.,  (c.;;  .T. )  , 
on  the  19th  day  of  November,  19fl6.  Present  for  the  he.iring  for  tlio  LJt.ite 
Mining  Board  were  Brad  Evilsizer,  Hearing  Officer,  cind  George  R.  I.unc.  Also 
present  were  Terry  R.  Black  with  the  Law  Firm  of  Campbell,  I'urn.ill,  Mi.cri'  (. 
Jacobsen,  P.C.,  on  behalf  of  Ceja  Corporation,  .md  Piiul  G.  Rc.;.e ,  Vno 
President  of  Ceja  Corporation.  Witnesses  for  the  Petitioner  weie  In  1  1  T. 
King,  Landman;  Weldon  Spitzcr,  Petroleum  Engineer  <ind  J.iiiies;  i:.  P.ilitui, 
Mining  Engineer,  all  on  behalf  of  Ceja  Corxxirat  ion .  Also  apixjiinti  weie 
George  C.  Lackey  with  the  Law  Firm  of  Lackey  (.  Warner,  uu  beh.i  1  f  i.l  cImiI.:. 
W.  Jones,  William  Curtis  Jones,  Cynthia  L.  Jones  and  Susan  K.  .lones; 
opponent.  All  interested  parties  wore  afforded  an  opportunity  to  be  lieud 
in  connection  therewith. 

The  Hearing  Officer  heard  the  cause  and  considered  the  oral  testim..iiy 
of  witnesses  duly  sworn  and  the  documentary  evidence  duly  admiltcd  .nid 
being  fully  advised  in  the  matter  has  found: 
FINDINGS 

1.  That  the  unitized  man.igement  and  operation  ir,  economically  IC.ifil.lt 
and  reasonably  necessary  to  increase  the  ultimate  lecovery  of  oil  .mil  g.i;;, 
to  prevent  waste  and  to  protect  correlative  rights;  and 

2.  That  the  value  of  the  estimated  ultimate  additjonal  recovery  o(  .,il 
and  gas  will  exceed  the  estimated  additional  cost  incident  to  conducl  j  m) 
the  unit  operations;  and 

3.  That  the  areal  extent  of  the  pool  or  pools,  oi  p.u  Ls  lliiicol,  li.i:. 
been  reasonably  defined  and  determined  by  drilling  oi>erations,  <.nd  the 
unitization  and  operation  of  such  will  have  no  suhst.int  i.il  ly  .idverr,e  illei.l 


upon  the  remainder  of  the  pool  or  pools,  or  parts  thereof;  and 

4.  That  the  allocution  of  unit  production  to  each  separately  owned 
tract  is  f.iir,  rcison.ible  and  equitable  to  all  owners  of  oil  and  gas  rights 
in  the  unit  area;  parliculary  that  it  is  fair,  reasonable  and  equitable 
th.it  riKisc  I  al  iocat  loMb  apply  until  unit  jnoduction  subsuquent  to  June  1, 
I'jat,  totals  l;;e>,000  barrels  and  that  Phase  II  allocations  apply 
thereafter,  and 

5.  That  the  determination  and  allocation  of  unit  expense  is  fair, 
reasonable  and  equitable;  and 

f).  That  the  compensation  or  adjustment  for  wells,  equipment  and  other 
properties  of  the  working  interest  owners  is  fair,  reasonable  and 
equitable;  and 

7.  That  the  plan  for  unitization  has  been  approved  in  writing  by  those 
persons  wlio  under  tliis  Order  will  be  required  to  pay  more  than  seventy-five 
percent  (75%)  of  the  unit  expense  and  also  by  the  persons  owning  more  than 
seventy-five  (75%)  of  the  unit  production,  or  proceeds  tliereof,  that  will 
be  credited  to  interests  which  are  free  of  unit  expense,  including,  but  not 
limited  to  roy.ilties,  overriding  royalties,  carried  interest,  net  profit 
iiileroi.l.'-.,  and  pioiluctjon  payments  witliin  the  Miletus  South  Unit. 
ORDKR 

IT  IS  TllKRKKORt:  ORDERED  by  the  Mining  Board  of  the  Department  of  Mines 
and  Minerals,  Division  of  Oil  and  Gas: 

1.  That  the  Petition  of  Ceja  Corporation  as  Unit  Operator,  be  granted 
and  the  Miletus  South  Unit  is  hereby  created  in  accordance  with  and  subject 
to  the  terms,  provisions  and  conditions  of  the  Petition  for  Unitization  as 
filed  in  these  proceedings. 

2.  That  the  Miletus  South  Unit  is  hereby  created  in  accordance  with 
.ind  subject  to  the  terms,  provisions  and  conditions  of  the  Petition  for 
Unitization  as  filed  in  these  proceedings. 

2.  That  the  Miletus  South  Unit  shall  be  the  area  outlined  on  the  Map, 
Exhibit  A,  attached  to  the  Petition  for  Unitization,  and  that  the  Petition 
for  Unitization  is  made  a  part  of  this  Order  by  reference  with  the  same 
force  and  effect  as  if  set  out  herein  in  its  entirety. 
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3.  That  each  of  the  tracts  within  the  Unit  Area,  as  shown  on  Lxhiliit 
A,  attached  to  the  Petition  for  Unitization,  subject  to  the  terms  <iiid 
provisions  of  the  Petition  for  Unitization  shall  p.irticipate  in  the  unit 
production  and  in  other  benefits  and  burdens  of  the  unit  in  uccordtincc  with 
the  specified  tract  participation  during  the  respective  ph.ir.os. 

4.  That  petitioner  is  authorized  to  proceed  witfi  the  onh.mccd  recovery 
operations  set  forth  in  its  petition  and  as  present  to  the  Dourd. 

5.  That  the  Miletus  South  Unit  is  hereby  made  effective  and  unit 
operations  under  these  agreements  can  be  commenced. 

The  Department  of  Mines  and  Minerals  retains  cont inu i ny  jui i sdicl ion 
over  the  Miletus  South  Unit  in  order  that  it  may  exercise  such 
administrative  control  as  is  consistent  with  its  powers  and  dutie;.  as 
established  by  the  statutes  of  the  State  of  Illinois. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  D9th  d^y  of 
December,  1986. 

BY  ORDER  OF  TIIK  ilTATU  MININC.  HCJAl'I^: 
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LAND  RECLAMATION  DIVISION 

DKPARTMKNT  OF  MINKS  AND  MINERALS 

227  South  7th  Street  -  Suite  201 

Springfield,  Illinois   62701 

Phone:   217-782-4970 

Douglas  Downing,  Supervisor 


DIVISION  STAFF 

\'on.i  M  Armstrong,  Account  Technician 
i\rn.>si  Ashby ,  Permit  Coordinator 
Muy  Ri^th  Ballard,  Clerk  Typist 
'.Tiira  Bl.iiiktMisliip  ,  Correspondent 
!?elly  Hayes,  Secretary 

1  >l)ii  'lenriksen.  Technical  Advisor 
Dinii'I  Hopson ,  Technical  Advisor 
'\i-li.i  Ko^.olka,  Correspondent 
Siic^  Line,  I'liblic  Information  Officer 
Micheli'  Phillips,  Reclamation  Specialist 

1.1. u't  Slell<!r,  Clerk  Typist 
:i-l<Mi  YoiitiK  ,  Accountant 


Non-Coal  (Aggregates)  Field  Staff 

'.inda  Miltabrand Phone:  815-22  3-3322 

Homll  Pf  lederer Phone:  309-925-5106 

Michael  Porter Phone:  618-687-3783 


NORTHERN  DISTRICT 

227  South  7th  Street  -  Suite  201 

Springfield,  Illinois   62701 

Phone:   217-782-4970 

Johnny  Reising,  District  Supervisor 
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Dale,  Blasting  Specialist 
I'm]  "vhret  ,  Environmental  Protection  Specialist 
Willis  Rale,  Jr.,  Reclamation  Specialist 
Alien  Oertel ,  Environmental  Protection  Specialist 
Micliael  Sponsler,  Reclamation  Specialist 
".<nt  t  Schmitz,  Reclamation  Specialist 


SOUTHERN  DISTRICT 

202  East  Main  Street  -  Suite  206 

Marion,  Illinois   62959 

Phone:   618-997-6391 

Charles  Medvick,  District  Supervisor 

Robert  Anderson,  Blasting  Specialist 

Lauren  Beckman,  Reclamation  Specialist 

Mabel  Chapman,  Correspondent 

Randy  Davis,  Reclamation  Special isl 

James  French,  Reclamation  Specialist 

Ralph  Harnishfeger ,  Reclamation  Specialist 

Hean  Livesay ,  Reclamation  Specialist 

Danny  Lowry ,  Engineer 

Alan  Meyers,  Reclamation  Specialist 

John  Mitchell,  Reclamation  Specialist 

Dale  Nolan,  Reclamation  Specialist 

William  O'Leary,  Reclamation  Specialist 

Dean  Spindler,  Reclamation  Specialist  (Soils) 

State  Agencies  assisting  the  T,and  Reclamation  Division  reviewing 

applications  by  way  of  Interagency  Agreements: 

Illinois  Environmental  Protection  Agency 

Illinois  Department  of  Agricultnre 

Illinois  Department  of  Conservation 

Illinois  Department  of  Energy  and  Natural  Resources 

Illinois  Department  of  Transportation,  Division  of  Watv^r  Resonrcf 

Illinois  Department  of  Commerce  and  Community  Affairs 

Illinois  Historic  Preservation  Agency 

MEMBERS  OF  SURFACE  MINING  ADVISORY  COUNCIL 

<  DR.  W.  D.  KLTMSTRA  (Chairman) 

13  Hillcrest  Drive 
Carbondale,  Illinois  62901 


RAY  F.  LAMBERT  (Vice  Chairman) 

Rural  Route  1 

Cutler,  Illinois   62238 


W.  ARLEY  LEMONS 
702  North  Park 
Sesser,  Illinois  6?.HH't 


HENRY  N.  BARKHAIISEN 
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Jonesboro.  Illinois   62952 
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LAND  RKCLAMATION  DIVISION 

DKPARTMKNT  OF  MINKS  AND  MINERALS 

227  South  7th  Street  -  Suite  201 

Springfield,  Illinois   62701 

Phone:   217-782-4970 

Douglas  Downing,  Supervisor 


DIVISION  STAFF 

■oii.il.l  Armstrong,  Account  Teclinician 
I'.riii'sl  Ashby  ,  Permit  CodrdLnator 
ri  uy  R(^th  Ballard,  Clerk  Typist 
'.nira  Bl.ink(,>nsliip ,  Correspondent 
'ii'lly  Hayes,  Secretary 

.  )liii  'lenriksen,  Technical  Advisor 
Diniol  Hopson ,  Technical  Advisor 
'\ih.i  Ko/.elka,  Correspondent 
■^iii^  l,.i(ii»,  Public  Information  Officer 
Micheic  Phillips,  Reclamation  Specialist 

l.i.i.'i  Sieller,  Clerk  Typist 

'•liMi  Y(5imK  ,  Accountant 


Non-Coal  (Aggregates)  Field  Staff 

Mnda  HiUnbrand Phone:  815-223-3322 

Ooml  I  Pf  lederer Phone:  309-925-5106 

Michael  Porter Phone:  618-687-378  3 


NORTHERN  DISTRICT 

227  South  7th  Street  -  Suite  201 

Springfield,  Illinois   62701 

Phone:   217-782-4970 

Johnny  Reising,  District  Supervisor 

I'oiial'l  Dale,  Blasting  Specialist 

I'ldl  Khret  ,  Rnvironmental  Protection  Specialist 

Willis  Cale,  Jr.,  Reclamation  Specialist 

Allen  Oertel ,  Rnvironmental  Protection  Specialist 

Micliael  Sponsler,  Reclamation  Specialist 

"cntt  Schmitz,  Reclamation  Specialist 


SOUTHKRN  DISTRICT 

202  East  Main  Street  -  Suite  206 

Marion,  Illinois   62959 

Phone:   618-997-6391 

Charles  Medvick,  District  Supervisor 

Robert  Anderson,  Blasting  Specialist 

Lauren  Beckman,  Reclamation  Specialist 

Mabel  Chapman,  Correspondent 

Randy  Davis,  Reclamation  Special isl 

James  French,  Reclamation  Specialist 

Ralph  Harnishfeger ,  Reclamation  Specialist 

Dean  Livesay,  Reclamation  Specialist 

Danny  Lowry ,  Engineer 

Alan  Meyers,  Reclamation  Specialist 

John  Mitchell,  Reclamation  Specialist 

Dale  Nolan,  Reclamation  Specialist 

William  O'Leary,  Reclamation  Specialist 

Dean  Spindler,  Reclamation  Specialist  (Soils) 

State  Agencies  assisting  the  Land  Reclamation  Division  reviewing 

applications  by  way  of  Interagency  Agreements: 

Illinois  Environmental  Protection  Agency 

Illinois  Department  of  Agriculture 

Illinois  Department  of  Conservation 

Illinois  Department  of  Energy  and  Natural  Resources 

Illinois  Department  of  Transportation,  Division  of  Watv^r  Resource^ 

Illinois  Department  of  Commerce  and  Community  Affairs 

Illinois  Historic  Preservation  Agency 

MEMBERS  OF  SDRFACE  MINING  ADVISORY  CODNCIL 

X  DR.  W.  D.  KLTMSTRA  (Chairman) 

13  Hillcrest  Drive 
Carbondale,  Illinois  62901 


RAY  F.  LAMBERT  (Vice  Chairman) 

Rural  Route  I 

Cutler,  Illinois   62238 


W.  ARLEY  LEMONS 
702  Norlh  Park 
Sesser.  Illinois  6288'^ 


HENRY  N.  BARKHAUSEN 

Route  1 

Jonesboro.  Illinois   62952 


RICHARD  E.  LOUNSBURY 

P.O.  Box  496 

Carlinville.  Illinois  62626 
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522  West  Burlington 
LaGrange,  Illinois   60'J25 


RICHARD  SMI  Til 
Rural  Route  t 
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KENNETH  STELLHORN 

Rural  Route  2 

Red  Bud,  Illinois  62278 


1986  ANNUAL  REPORT 
LAND  RECLAMATION  DIVISION 


\  stale  surface  coal  mining  regulatory  program  has  been  in  existence  in 
Illinois  since  1962.  The  Open  Cut  Land  Rec Inmat Lon  Act  (OCR)  required 
.poll  ridge  tops  to  be  levelled,  graded  and  vegetated.  Requirements  for 
;fc  lamat  ion  were  increased  under  the  Surface  Minec!  Land  Reclamation  Act 
(.SMLRA)  of  1968.  The  Surface  Mined  Land  Conservation  and  Reclamation  Act 
(SMIXRA)  was  passed  in  1971  and  has  been  amended  periodically  adding  stric- 
ler  provisions.  In  1977,  the  federal  Surface  Mining  Control  and  Reclama- 
tion Act  ,  P.  L.  95-87,  was  passed  and  states  were  required  to  develop  regu- 
Intory  programs  at  least  as  stringent  as  the  federal  rules  and  regulations, 
t  1  I inois  amended  SMLCRA  in  1978  to  obtain  the  authority  to  operate  an  in- 
terim regulatorv  program  until  federal  approval  was  received  for  a  perma- 
iient  regulatory  program.  Under  the  interim  program  coal  operators  were 
i-'xempted  from  certain  performance  standards  to  become  effective  under  the 
pc^rmanent  program. 

Th<>  Illinois  Surface  Coal  Mining  Land  Conservation  and  Reclamation  Act 
w.is  fMiacted  on  June  1,  1980,  (1980  Act)  in  order  to  allow  development  and 
i  in|)  I '""mi^nt  a  t  i  on  ot  the  permanent  program.  Illinois'  program  was  condition- 
illv  approve'l  \>v  the  Secretary  of  the  U.  S.  Department  of  the  Interior  on 
tiini>  I,  19H''.  All  performance  standards  became  effective  for  coal  opera- 
tions February  I,  1983.  Active  surface  and  underground  coal  mining  opera- 
(  ions  and  si»rondary  or  carbon  recovery  operations  in  the  state  are  present- 
ly I  t'i'u  l.it  ed  under  the  permanent  program.  Rach  operation  which  operated 
iltr?r  February  1,  1983,  was  required  to  submit  a  new  permit  application  for 
;  lii^  perman<'nt  program  by  August  3,  1982,  and  be  repermitted.  The  program 
IS  pri^sently  funded  with  a  '>n  percent  federal  match  of  state  funding. 

Also,  feder,)!  approval  of  the  state  program  has  enabled  Illinois  to  receive 
its  ■)()  percent  share  of  federal  reclamation  fiinds  for  restoration  of  aban- 
.IomimI  mined  lands.  Other  types  of  mining  in  the  state,  aggregate  mining 
f  )r  limestone,  shale  and  clay,  etc.,  continue  to  operate  under  SMLCRA  as 
imiMided  in  1977.   No  rule  or  law  changes  were  made  for  these  operations  in 

I  <tHr, . 

Under  these  laws  and  regulations  a  report  is  prepared  annually  detailing 
.icres  mined  in  the  state,  permits  issued,  reclamation  progress  and  enforce- 
ment and  inspection  activities.  Data  reflecting  mining  and  reclamation 
operations  for  surface  coal  mining  facilities  prior  to  the  Department's 
permanent  regulatory  program  under  the  1980  Act  and  aggregate  data  are 
included  in  Tables  1-13.  Data  on  surface  coal  mining  under  the  permanent 
program  are  in  Tables  1,  5  and  14-27. 
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COURT  ACTIONS 


Peoplp  ot"  the  State  of  Illinois  v.  Richard  and  Randy  Bittle,  No. 
83-CH-48,  .I.ickson  County  Circuit  Court. 

On  f'chru.iry  17,  1984,  judgement,  in  the  sum  of  $22,^00.00,  was  entered 
.ij^.iinsl   Kit-hard  ami   Raiuly   Bittle   for  civil  penalties  issessed   for 

violations  of   tin-   Surface   Coal   Mining   Land   Conservation   and 

Reclamalion  Act   ohserved   on   their   coal   mining   operation.     The 

Department  of   Mines   and   Minerals,   tlirough   the   Attorney   General's 

Office,  is  proceeding  to  satisfy  the  judgement  entered  against  the 
Defendants  . 

Chartrand  v.  Ryan,  et  al..  No.  83-1.-33,  St.  Clair  Circuit  Court. 

This  c.-ise  involves  an  action  for  damages  against  a  Departmental 
employe,'  for  alleged  defamation  while  acting  within  the  scope  of  his 
duties.  The  Department  of  Mines  and  Minerals,  through  the  Attorney 
General's  office,  is  proceeding  to  dismiss  the  Departmental  employee 
from  this  act  ion . 

Consol illation   Coal   Company   v.   Illinois   Department   of   Mines   and 
MineraTs"^    No.   S-8ft-0076,   Illinois   Appellate   Court,   Fifth   Judicial 


The  Pla int i ff /Appellee ,  Consolidation  Coal  Company,  brought  an  action 
in  Perrv  County  Circuit  Court  seeking  review  of  a  decision  rendered  by 
the  Defendant /Appel lant  Department  of  Mines  and  Minerals.  Perry 
County  Circuit  Court  ruled  that  the  Appellant's  decision  applying 
water  quality  standards  of  the  Illinois  Environmental  Protection 
Agency  that  are  more  stringent  than  water  quality  standards  of  the 
Federal  i^inv  ironment  al  Protection  Agency  violated  Section  1.02(c)  of 
the  Surface  Coal  Mining  Land  Conservation  and  Reclamation  Act.  Tlie 
Department  argues,  as  it  did  before  the  Circuit  Court,  that  the 
application  of  the  Illinois  Rnv ironmen t al  Protection  Agency's  water 
<|uality  standards  is  required  by  Section  3.10  and  3.20  of  the  State 
Act  and  is  thus  not  in  violation  of  Section  1.02(c)  of  the  State  Act. 
This  case  has  been  brief, >d  and  is  awaiting  oral  argument. 

People  v.  Parrel  1  Davis,  No.  83-CH-24,  Saline  County  Circuit  Court. 

On  S,'pi,'mb<>r  IS,  1983,  a\^  Agreement  and  Consent  Order  was  entered  in 
the  abi.7,'-r,-fer,"iu-ed  case.  This  Agreem.-nt  and  Consent  Order  required 
Darri'll  Davis  to  pay  the  Department  of  Mines  and  Minerals  the  sum  of 
S2I)  ,000  .00  ,  in  installments.  The  Department  is  monitoring  the 
Defendant's  payment  of  such  installments  in  order  to  ensure  compliance 
with  l,»rms  and  cond i I  ions  of  the  Agreement  and  Consent  Order. 

Melvins  v.  Old  Ren  Coal  Company,  No.  84-C-4343,  U.S.  District  Court, 
Southern  District  of  Illinois. 

The  Department  of  Mines  and  Minerals  appeared  in  the  abov '-referenced 
action  as  an  Amicus  Curiae.  As  such,  the  Department  of  Mines  and 
Min.'rals  asserted  the  appl  i  cab  i  1  i  I  v  of  its  permanent  program 
perl  onn.in.-,>   standards   to   Old   Ren   Coal   Company's   interim  program 
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operation.  Tn  addition,  the  Department  asserted  the  applicability  of 
its  subsidence  control  regulations  despite  Old  Ben's  M'lrported 
ownership  i^f  the  right  to  subside  the  Plaintiff's  proporlv  without 
liability  for  damages.  The  court  upheld  the  app  I  i  cab  i  I  i  (  v  i>f  th<> 
Department's  permanent  program  subsidence  control  regulations  to  did 
Ben  Company's  interim  program  operation  despite  the  existence  ot 
subsidence  waivers.  The  Plaintiffs  subsequ<>nt  ly  settled  their  i:as.> 
with  Old  Ben  Coal  Company. 

Citizens  for  the  Preservation  of  Knox  County,  Tnc.  v.  Illinois 
Department  of  Mines  and  Minerals,  No.  1-85-0^9  7,  Illinois  Appi-llat.'  ronrl~ 
Third  Judicial  District. 

A  citizens  group  was  held  to  lack  standing  to  chalionr.e  a  permit 
issued  by  the  Department  of  Mines  and  Minerals  to  Midlauil  Coal 
Company.  Soec i f ical I y  ,  the  party  seeking  the  review  of  a  permit 
decision  must  be  among  the  iniured  because  it  is  this  re(|ui  rement  that 
gives  the  litigant  a  direct  stake  in  the  controversy  and  prevents  the 
judicial  process  from  becoming  merely  a  vehicle  for  the  vindication  of 
value  interests  of  concerned  bystanders. 

People  of  the  State  of  Illinois  v.  Midland  Energy  Producers,  Inc.,  et 
a  1 . ,  No,  84-L-6A ,  Jackson  County  Circuit  Court. 

This  case  was  filed  to  collect  civil  penalties  against  Midlafid  Rnerry 
Producers,  Inc.  for  violations  of  the  Surface  Coal  Mining  I.and 
Conservation  and  Reclamation  Act  observed  on  its  operation.  The 
Department  of  Mines  and  Minerals,  through  the  Attorney  Con.^ral's 
office,  is  proceeding  to  collect  the  civil  penalties  involved  in  this 
action . 


No. 


Old  Ben  Coal  Company  v.  Illinois  Department  of  Mines  and  Minerals 
8S-MR-4,  No.  86-MR-14,  and  No.  86-MR-15  Franklin  County  Circuit  Court. 

Old  Ben  has  appealed  the  Department's  decisions  in  these 
administrative  proceedings  applying  its  pennanent  program  perlOrmance 
standards  to  Old  Ben  Coal  Company's  interim  program  mining  op. -rat  ions. 
Specifically,  the  Department  cited  Old  Ben  for  failing  to  provide 
adequate  surface  owner  notification,  as  required  by  regulations  that 
went  into  effect  on  February  1,  1983.  Tn  case  No.  8'j-MR-4  I  h."  court 
has  affirmed  the  Department's  decision.  The  two  remaining  cises  havi-- 
been  briefed  and  the  parties  are  awaiting  a  decision. 

Old  Ben  Coal  Company  v.  Illinois  Department  of  Mines  and  Minera Is ,  No . 
86-MR-'>,  Franklin  County  Circuit  Court. 

Old  Ben  challenged  a  hearing  officer's  decision  affirming  findings  and 
conditions  placed  in  the  Department  of  Mines  and  Minerals'  apprcjval  of 
Permit  No.  13  for  Mine  No.  21.  Old  Ben's  challenges  of  the 
Department's  permit  approval  was  not  timely.  Therefore,  the  Circuit 
Court  dismissed  Old  Ben's  request  for  administrative  review.  Old  Ben 
Coal  Company  has  appealed. 


f'liillips   V.   T  1 1  inoi  s   Departmonl   ot   Mines   and   Minerals,   86-MR-2  , 
Kr.inklin  Count  v  Cirt-iiil  Court. 

Jnck  .in<l  Stncie  Phillips  challenged  rt  hi>aring  officer's  decision 
approvinj^  the  findings  and  conditions  plnced  in  the  Department  of 
Mines  and  Minerals'  approval  of  Permit  No.  13  for  Mine  No.  21.  Tlie 
Phillips  challenged  the  Department's  approval  of  a  permit  allowing  Old 
R(>n  t  ()  iind(»rmin(>  their  home,  despite  c.insing  subsidence  damag<^.  This 
c.isi>  is  pending  Si'fore  the  Circuit  Court. 

Phi  I  lips  V.  Tllinois  Department  of  Mines  and  Minerals,  et  al.,  No. 
SS-CM-7,  Franklin  County  Circuit  Court. 

The  Pliillips  filed  a  complaint  seeking  an  injunction  against  Old  Ben 
and  tlie  Department  to  prevent  mining  beneath  their  home  that  would 
cause  siihsidence.  The  Phillips  were  unsuccessful  given  that  Old  Ren 
owns  the  right  to  mine  the  coal  and  subside  the  land  beneath  their 
home.  The  Phillips  subsequently  amended  their  complaint  to  seek  a 
large  amount  of  damages  against  Old  Ren.  The  Department  is  proceeding 
to  have  itself  dismissed  from  this  action  given  that  the  event  the 
Phillips'  sought  to  have  stopped,  the  undermining  of  their  home,  has 
occurred  . 

Pyramid  Energy,  Ltd.,  No.  RK  85-40186,  U.S.  Bankruptcy  Court,  Southern 
District  of  I  II inoi s  . 

The  l)(>partment  became  involved  with  this  action  when  assets  listed  as 
part  of  the  debtor's  estate  included  certificates  of  deposit  pledged 
to  guaranty  the  reclamation  of  coa!  mines  under  permit  .  The 
Departmt^nt  is  monitoring  this  case  to  insure  that  such  certificates  of 
deposit  are  not  liquidated  to  satisfy  the  various  debts  of  the 
bankrupt  corporal  i  on  . 

Illinois  South  ProjiM't,  et  al.  v.  Walt,  et  al.,  No.  82-2229,  U.S. 
District  Court,  Central  District  of  lllinoi'^. 

Following  tlie  Interior  Secretary's  conditional  approval  of  the 
Tllinois  program,  Tllinois  South  Project,  Inc.,  joined  by  nine  other 
groups,  filed  suit  challenging  the  program's  approval.  A  ruling  on 
t  lie  i;sii(>s  is  still  pending  before  the  court. 

People  ex  rel.  Fvilsizer  v.  Bert  Wilson,  No.  85-CH-90 ,  Williamson 
Count  V  Ci  rcuit  Court  . 

On  August  P,  l').'!6,  the  Court  signed  an  order  allowing  the  Department 
access  to  the  Defendant's  land  in  order  to  complete  necessary 
reclamation.  Tlie  Court  specifically  enjoined  the  Defendant  from 
i  nt  iT  fc  r  i  ng  with  the  Di:'partmenl  during  the  reclamation  process. 
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